WO 2007/045572 PCT/EP2006/067190 N-PHENYL
PRENYLACETAMIDE NON-NUCLEOSIDE REVERSE TRANSCRIPTASE
INIHIBITORS The invention relates to the field of antiviral therapy and, in
WERRIRTAFSTd non- nucleoside compounds that inhibit HIV reW&iE@&P2006/667190
transcriptase and are useful for treating Human Immunodeficiency Virus
(HIV) mediated diseases. The invention provides novel N-phenyl
phenylacetamide compounds according to formula I, for treatment or 5
prophylaxis of {bukedisteddisensas: i RSQiNR fo LMD RMRASAId
compounds in monotherapy or in combination therapy. The human
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Drug SCOV. "o 2007/045572
PCT/EE%Q‘%%:/I?!G&[Q‘]? %le %hemotherapy targets two crucial viral enzymes: HIV protease

20 and HIV reverse transcriptase. (J. S. G. Montaner et al. Antiretroviral therapy: 'the state of
the art', Biomed & Pharmacorher. 1999 53:63- 72; R. W. Shafer and D. A. Vuitton, Highly
active retroviral therapy (HAART) for the treatment of infection with human
immunodeficiency virus type, Biomed. & Pharmacother. 1999 33 :73-86; E. De Clercq, New
Developments in Anti-HIV Chemotherap. Curr. Med. Chem. 2001 8:1543-1572). Two

25 general classes of RTT inhibitors have been identified: nucleoside reverse transcriptase
inhibitors (NRTT) and non-nucleoside reverse transcriptase inhibitors. Currently the
CCRS co-receptor has emerged as a potential target for anti-HIV chemotherapy (D.
Chantry Expert Opin. Emerg. Drugs 2004 9(1):1-7; C. G. Barber Curr. Opin. Invest. Drugs
2004 5(8):851-861; D. Schols Curr. Topics Med. Chem. 2004 4(9):883-893; N. A.

3¢ Meanwell and J, F. Kadow Curr. Opin. Drug Discov. Dev. 2003 6(4):451-461).



NRTIs typically are 2',3'-dideoxynucleoside (ddN) analogs which must be
phosphorylated prior to interacting with viral RT. The corresponding
triphosphates function as competitive inhibitors or alternative substrates

WRPATAREST2 After incorporation into nucleic acids the nucledSaEEHAG§$°
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terminate the chain elongation 5 process? HIV reverse transcriptase has
DNA editin g capabilities which enable resistant strains to overcome the
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thmrgnddnﬁﬁeﬁm%?ﬁ& 1B R0 hgaaegistails are not effectlve in all patients,

potentially severe adverse reactions often occur and the rapidly reproducing HIV virus

has proven adroit at creating mutant drug-resistant variants of wild type protease and
reverse transcriptase. There remains a need for safer drugs with activity against wild type

and commonly occurring resistant strains of HIV.

Certain N-phenyl phenylacetamide compounds have been found to have a variety
of pharmacological properties.

US 20030187068 (H. Miyachi er al.) discloses N-phenyl phenylacetamide
compounds which are peroxisome proliferators-activated receptor (PPARa) ligands.



WO 2007/045572 PCT/EP2006/067190 3 US 20030220241 (D.
Defoe-Jones et alL) disclose N-phenyl phenylacetamide compounds use
to prepare protein conjugates with a prenyl protein transferase which are

WO By prostate-specific antigen and are useful for treatfifgf GAREEYI67190
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W09917777 (J. S. Desolms et al.) teach3prenyl protein transferase
compounds which include N-phenyl 5 phenylacetamides. ,
N-(suBSHEHEETSHERY - Rieéfolan i i Itistiash JE RS SN ATE R Hisen
disslpsenldiiuyy @O EEO6 (iciicMyniatk vithld assmhibittss ofaasiaeacvhich are
k&&%@@d\%?ﬁ%sﬁft@- 2 i%ﬂﬁ_géﬁ%ﬂl E}érﬂﬁc@ﬁ%&m@%ﬁtﬁfgﬂfﬂgﬁm@%iﬂﬂ 1.8
eases. N-phenyl 3-(substifute noxy-phenylacetami )
R L T DB s S B ARy
tedrsapdrsdamifEsubstituted)phenyl3-phenoxy-phenylacetamide
compounds have been disclosed in US2003011435 (K. Tani et al.) as EP4
receptrantsigodishenId R -ahengstchiistnlasseids sREREppIEERIS PSR
Tctesat od 0FtE /ansbihguction eftikdkQer piosk imfidrit ks Benzamnilidénase which
COPOKRERINAERER MEiSClRRRA IBANARAEREVA Kk Chtake et al) as

vasopressin antagonists. N-phenyl phenylacetamide compounds | wherein
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hydrogen have been disclos (T..Oe et alL) as acety
GBR@%%‘%%?BT’%?&&&‘}F%F%%?QB&%ﬁi’i%‘“r‘? GEOR{F R reducing blood lipid
20 levels and for treating arteriosclerosis. R 6 (}/c ~~ Xle _| R4 Rs H R7
~C~ INHEU QRSO APV phRRR AR ARIGCF AT 41 SOPIRE drtRep ageen
syisthetid intEREGRLEE 0K & apt epalratiohPdf preatmacciggicsiyvhetivae
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reimeyer et at, 7. Med. Chem. 1999 42:4394-4404; J. J. 25 Kulagowski
Pt ‘2%\‘)?&1. Chem. 1994 37:1402-1405 K. Ackermann et at, WO
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CYrenp:es D0 TMRETBAS765 and N-(2- nitrophenyl) phenylacetamides ( J. F.

“W. Keana et aL, WO 96/22990) have been disclosed and utilized as
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intermabigttesyiohthelsyrantdiscotimands fovkkeigifiisan diesrstifriad aryl, X can
be O, n can be 0, R* and R’ can be hydrogen have been disclosed in W09315043 (T, Oe et
al.) as acetyl CoA cholesterol O-acyltransferase inhibitors useful for reducing blood lipid

levels and for treating arteriosclerosis.

(1)

N-Phenyl phenylacetamides have also been used as synthetic intermediates for the
preparation of pharmacologicaliy active compounds. N-(2-carboalkoxy-3-chloro-
phenyl) phenylacetamides (A. Kreimeyer et al., . Med. Chem. 1999 42:4394-4404; 1. 1.
Kulagowski er al., J Med. Chem. 1994 37:1402-1405 K. Ackermann er al., WG 97/26244),
N-(2-cyano-5-chloro-phenyl) phenylacetamides (M. Rowley et al., J. Med. Chem. 1997
40:4053-4068; R. W. Carling er al., L Med. Chem., 1997 40:754-765 and N-(2-
nitrophenyl) phenylacetamides ( J. F. W. Keana ez al., WO 96/22990) have been disclosed
and utilized as intermediates for the synthesis of ligands for the glycine site on the N-

30 methyl-D-aspartate (NMDA) receptor. NMDA ligands have been investigated for
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30 methyl-D-aspartate (NMDA) receptor. NMDA ligands have been
investigated for WO 2007/045572 PCT/EP2006/067190 -4 treating CNS
disorders thought to be related neuronal death caused by over-stimulation
WG Y /BESt Synaptic receptor sensitive to N-methyl-D-aspartfCAAE2862H190
disorders include Alzheimer's disease,-epilepsy and cerebral ischemia.
These compounds and indications are unrelated to the present invention.
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clor%}@a?tlijor}ldsﬁeigirél-qg éﬁ . rgr en tl%%( N: henyl]-acetamide, 3a, and a
sulforamide derivative 3b WHICh also nhibited reverse transcriptase (J. H.

Ch talL, Z dC .2004 47(5):1175-1182; C. 10 L bst taL,
e s RV L S Y b S S
30 RO I3l e CFmserip NP5y Risaiher oAb St A Reverse
(138180Yip6a3e futibifarshbhaserisg i destiebetiatey hrRpduds ebalktimgbyl
%k@ﬁg@;?ﬂ@f[ﬁ%%ﬁ 198736 flesl Mareh 22904270 Rk P, DiRR 8431

in U..S. Publication Na. 200 4 filed Mar, 20 -Arallcyl-2,4

1%1%#11118 rac_rff ﬁ?ﬁg%%?-té% g]g%l_ 147 ﬁ_gf_‘ _ﬁl%}%ﬁzﬁhemg%{)g 4% (g) :?%&1182; C.

slaMpbptesia i IVNALIEEHI-2 1,3, 4]thiadiazol-2-one non-nucleoside

reverse transcriptasel;‘nhiitor éé};\ een disclosed by J. P. Dunn et aL

inU. S. Publication 0.0 01;' f lied March 23,2004 and by J. P.

Dunn et al, inyU. SARybtRegtion No. 2006902462 etk June 27, 2005.
disclosed by YJD. Jaitqet aL in U. S. Set. No.

0mbousds Hre
o[ 20 Phehylacetamide i

11/112,591 filed April 22, 2005 and methodstor treating retroviral
infection with phenylacetamide compoundsiave been disclosed by J. P.
Dunn et afailk HS. Publication No. 20050239 filed April 22,2005; T.
Mirzadegaf?'dhd M¢ Silva in U. S38&=N6! 443 filed ##; and Z. K.
Sweeney and T. Silva in U. S. Ser. No 25 60/728,609 filed ##. These
applications are hereby incorporated by ¢gfergf i ' '

2

Pyridazinone non-nucleoside reverse transcriptase inhibitors 1 have been described
by J. P. Dunn er al in U. S. Publication 20040198736 fied March 23, 2004 and by J. P.
Dunn e ol in U. S. Publication No. 2005021554 filed March 22, 2005. 5-Aralkyi-2,4-

15 dihydro-[1,2,4]triazol-3-one, S-aralkyl-3H-[1,3,4Joxadiazol-2-one and 5-aralkyl-3H-

20

[1,3,4]thiadiazol-2-one non-nucleoside reverse transcriptase inhibitors 2 have been
disclosed by 1. P. Dunn ef ol in U. S. Publication No. 20040192704 filed March 23,2004
and by J. P, Dunn e 4. in U. 8. Publication No, 20060025462 filed Jane 27, 2005, Related
compounds are disclosed by Y. D. Saito e al. in U. S, Ser, No. 60/722,333,
Phenylacetamide non-nucleoside reverse transcriptase inhibitors have been disclosed by L.
P.Dunn ef al in U, S. Ser, No, 11/112,591 filed April 22, 2005 and methods for treating
retroviral infection with phenylacetamide compounds have been disclosed by 1. P. Dunn
et al. in U. S. Publication No, 20050239881 filed April 22, 2005; T. Mirzadegan and T.
Sitva in U, S. Ser. No, 60/728,443 filed ##; and Z., K. Sweeney and T Silva in U. S. Ser. No

25 60/728,609 filed ## These applications are hereby incorporated by reference in their

entirety.



entirety. WO 2007/045572 PCT/EP2006/067190 R R O (Het)Ar~1J (
wiHeiyns$6 EO RO NN R H 4 5:X=NIL 0,5 In W02006/08738M2006/867190
published June 26, 2006, L. H. Jones et:al. disclose biaryl ether
derivatives of formula 6 and compositions containing them which bind to
the enzyme reverse transgriptase and are modulators, Rspecially
inhibitors, thereof. NC.b. mQMR3R, (6).Y. g t0-a-fi
aspect, there is‘%’&ﬁged @om ds of féﬁ%lﬁr\a | vk
J(tRS Ri HN (Z) A NKCOX?RI is hi
alkoxy, nitro or amino; R2 is hydrogen or fluorine R3_i_sX|ghen¥I gubstituted
with one to three substituents independently selected ffom. the group
consisting of C3-6 allcyl, CI-6 haloalkyl, Cis cycloalkyl, halogen, cyano qr
nitro; IRANGHRBEET ORBLENER bR albgaHe - K HGBHOGeH, B ARG e
GR-#ayalosikyhat haagénsiR®anchR Foaratiyd tpen vOikhealkyb Soaene:
alkyl Or Cler AW 2% dSaQbh dGlrfiBlkoxy QLNRRE:Rhe @ERLOr RN is
hydrogen, CI-6 alkyl, Cs-6 cycloalkyl or CI-6 hydroxyalkyl and the other of
R’ or Rs is selected from the group consisting®f (a) hydrogen, WO
2007/045572 PCT/EP2006#08718Q %< (09 C2* k. (,C1_6
hydroxyalkyl, @ ¥

R:

According to a first aspect, there is provided (i) compounds of formula I wherein:

R'is halogen, C1.6 alkyl, Cay cycloalkyl, Ci.s alkoxy, nitro or amino,
R is hvdrogen or fluorine

R’ is pheny! substituted with one to three substituents independently selected from
the group consisting of Cy.s aliyl, Ci.¢ haloalkyl, Ca¢ cycloalkyl, halogen, cyano or nitro;

R* is hydrogen, Cy. alkyl or halogen;

R’ is hydrogen, Cy.6 alkyl, Cs7 cycloalky! or halogen;

R® and R’ are hydrogen, Cy.¢ alkyl, SO:Cy.6 alkyl or Cy.s acyl;
X is OH, Cy.¢ alkoxy or NR*R":

One of R® or R” ishydrogen, Cy.s alkyl, Ca.s cycloalicyl or Cr.g hydroxyalicyl and the

other of R* or R” is selected from the group consisting of

(a) hydrogen,



(d) C1-6 carboxyalkyl, (e) (alkylene)rNR'Rd, 5 (f) SO2-CI-6 alkyl, and (Q)
pyridinyl methyl, (h) heterocyclylalkyl wherein said heterocyclyl is a group
Al, A2, A3, Ador A5: NT7TNRR'(O)p R AIA2 A3 A4 AS said

WIRHR4RERA group is optionally substituted with 1 to 3 group8efE2ta06719¢
from 10 the group consisting of CI-3 alkgl; halogen, or hydroxyl, (i)
C(=NRe)NRfR wherein (i) Re, Rf and R are independently hydrogen or
cL_3 (aiyl-etliieither Re and Rf or Rf and RI together are C2.3 alkylene
and the remaining of Re, Rl and Rf is hydrogen of C1.3 alkyl, (j) a group
B V (CGrd:@ahyistealisin  wherein n is an integer from 1 to 4 and X is as
defined above, (k) (CH2).S02(CI-3 alkyl) wherein n is an integer from 2 to
5, (1)@Z2R;.ocReayatkRb together with the nitrogen atom to which they
are attached form. a 20 pyrrolidine, piperidine or azepine ring said
pyrrolicinestipiee g R, azepine ring optionally substituted with 1 to 3
groups independently selected from hydroxy, amino, C1.3 allcylamine or

5 C1-3 diglkplamipeiksaeaxyl, halogen and CI-3 alkyl; WO 2007/045572
PCT/EP2006/067190 7 or, Wand Rb together are (CH2).Xt(CHz)a where
m and(@)q{ﬁmﬂﬁqﬁmg one and m+nis 3 to 5; or R and Rb together with
the nitrogen atom to which they are attached form a pyrrolidine or a
piperidine iRg.sulstiikiednithasanadisasids R, apReBisad or A3:
hydroglgr?lor Cl-%hglfw%%gnd the other of Rl‘%or?Rd i%ﬁelgcted from the
group consisting of hydrogen and C1_6 alkyl, or R'_and Rd together with
the nitrogen atom- ich th e at" formt” rolidifepiperidine
or azepine ring said Yaytrolidin&,giperidi r repiné&ring optio 0
substituted with 1 to 3égroups ifdepende ly selecteaqirom hydroxy,
amino, Ct-3 alkylarnine or C1-3 dialcylaminé, carboxyl, halogen and Cl_3
alkyl; or R and Rd tdgether are 4£H2),X'(€H2)n wheté m and n*are both
at least one and m+n is 3 to 5.

said heterocyclyl group is optionally substituted with 1 to 3 groups selected from

10 the group consisting of Cy.3 alkyl, halogen, or hydroxyl,

(i) C(=NR®NRRE wherein () R*, R  and R® are independently hydrogen or Cy.3
alkyl or {ii) either R® and Rfor R' and R together are C, 3 alkylene and the remaining of
R®, R® and R'is hydrogen of Cy.3 alkyl,

(j) a group B
X

1“2(' ®)
(cH,),

wherein n is an integer from 1 to 4 and X is as defined above,

15

(k) (CH2)3S02(C .3 alkyl) wherein n is an integer from 2 to 5,
(1) NR'RY,

or R* and R® together with the nitrogen atom to which they are attached form a
20 pyrrolidine, piperidine or azepine ring said pyrrolidine, piperidine or azepine ring
optionally substituted with 1 to 3 groups independently selected from hydroxy, amino,
C 5 alkylamine or C,.5 diatkylamine, carboxyl, halogen and Cy 3 alkyl;



X'is O, S(O)P or NRG6; p is an integer from zero to two; r is an integer from

wivRdeesiszand, pharmaceutically acceptable salts thereof. daowezn06/067190
embodiment, there is provided (ii) a compound according to (i) of formula
1. RzR3.0/0R'~1 HN~ COX wherein: R' is halogen, C1-6 alkyl or C3.7
fgclo%})ﬁé 2R2 1S {a%m&e;{}éqfdtl@)milé(i?ﬁzt? mmfeﬁmamm Eﬁt‘?dﬁe

ree substjituents inde ntly. selected from the group consisting of.

e ey v A S LR e e SR
ryaebge o 2 G ENe GRhATGJERSTRTNS T8 G e st Bl RAEgyic acid;
cycloalkyl or halogen; R6 and Rr are hydrogen, C1.6 alkyl, SO2C1.6 alkyl
or C1 B acyR WR2B0BD4E6T 2 0T Ay O0EIBETtHE0 0B8R SoiROHeEsEl Tom

atkoxy05 NRaRh: OneyafRancnRis AxgToger, &b & alkybiE3-atystoatkyben

i ey g,

c%ﬂ%&?!?%%@lé@%%??(ﬁo%@?gﬁﬁ% ‘é{r’r%( fdliny!

niethyin (e} feteroayt itatkyl Whersimsid hetefadyaiyide s grobipialane |

AGriva PR e MV Ml Br B 463 @&R@gﬁ_%ﬁzﬁ@{ﬁﬂﬁsﬁﬂﬁm where m and
fhr%%n%obcc}gglgé group is a%%t'ﬁg%l% 3s%ag"ututed with 1 to 3 groups selected

. 6
X0, (0}, or NR";
p is an infeger from zero to two;
1 is an integer from two to six; and,

pharmaceutically acceptabie salts thereof.

In one embodiment, there is provided (ii) a compound according to (i) of formula L.

wherein:
R!ishalogen, Cy alkyl or Ca.7 cycloalkyl;
R? is hydrogen or fluorine

R’ is phenyl substifuted with one to three substituents independently selected from

the group consisting of Cy.¢ alkyl, Cy.g haloalkyl, Cag cycloalkyl, halogen or cyano;
R” is hydrogen, C;.¢ alkyl or halogen;
R’ 1shydrogen, Cy.¢ alkyl, Cs.7 cycloalkyl or halogen;

R® and R’ are hvdrogen, Cr.s alkyl, SO2C 1. alkyl or Cyj acyl;



the group consisting of CI-3 alkyl, halogen, or hydroxyl, 15 (i)
C(=NRe)NRfRg wherein (i) Re, Rf and Rs are independently hydrogen or
CI-3 alkyl or (ii) either Re and Rf or Rf and Rg together are C2-3 alkylene
WaREHE e aining of Re, Rg and Rf is hydrogen of CI-3 alﬁﬁET(ﬁ‘R‘ﬁgé% 150
B x (B) (CH2)a 20 wherein n is an inteder from 1 to 4 and X is as defined
above, (k) (CH2)0SO2(CL3 alkyl) wherein n is an integer from 2 to 5, WO
2007/84551h PrkPIcueif6F190 -9- (1) NRCRd, or Ra and Rb
together with the nitrogen atom to which they are attached form a
pyrrolidiesefRperiBireoidaospide sl dalch pyirimlind opfperitifeosralikyl and the
aAepine kMg Intienaltydstibstititesdovjirdnizidngrafups independently
selected from hydroxy, amino, 5 CI-3 alkylamine or CI-3 dialkylamine,
carboxy.halegaen and CI-3 alkyl; or, Ra and Rb together are
(CH2)mX1(CH2)n where m and n are both at least one and m+n is 3 to 5;
s OrRa Q;Bg)aﬂ%q,ether with the nitrogen atom to which they are attached
form a pyrrolidine or a piperidine ring substituted with a carboxylic acid;
One o{cRbgg ﬁgljgxggg(@gen or CI-6 alkyl and the other of R” or Rd is
selecte& from “10 the group consisting of hydrogen and CI-6 alkyl, or R’
and Rgdf@f’ﬁtgaer%’it e nitrogen atom to which they are attached form a
pyrrolidine, piperidihe or'azepine ring said pyrrolidine, piperidine or
azepine.rin ti substituted with | to 3 groups independently
soloctid N Eifggg%i,{dmino, CI-3 alkylamine or CI-3 dialkylamine,
carboxyl, halogen and CI-3 alkyl; or R* and Rd together are
(CHZ)MEEIQ al&%ﬂe%dm and 15 n are both at least one and m+n is 3 to
5. X1is O, S(O)p or NR6; p is an integer from zero to two; r is an integer
10 from th® RY4BEERc S armaceutically acceptable salts thereof. 20 (i) A

compound according to (i), wherein: R1 is halogen or CI-6 alkyl; R2 is
hydrogﬁ?hhﬂtﬁﬂéﬁlﬁéﬂkﬂ wherein said heterocyclyl iSa group Al, A2 A3, Ad or AS:

- . » e ‘l.
P - ';‘ f' - :‘\F_.\
' ’ OVO
N N S
l, b, i Pﬁv
R R

R ©),

Al AZ A3 A4 A5

said heterocyclyl group is optionally substituted with 1 to 3 groups selected from
the group consisting of Cy.5 akyl, halogen, or hydroxyl,

15 (1) C(=NR®NR'R® wherein (i) R, Rf and R® are independently hydrogen or Ci.a
alkyl or (ii) either R® and R or R and R® together are Cs 3 alkylene and the remaining of
R, R®and R'is hydrogen of C;.3 alkyl,

{(iagronp B

X

7"’2(] ®)
(CH,)_

20 wherein n is an integer from 1 to 4 and X is as defined above,

(k) (CH:)2S04(C,.3 alkyl) wherein n is an integer from 2 to 5,



R3 is phenyl substituted with one to three substituents independently
selected from 25 the group consisting of CI-6 haloalkyl, halogen or cyano;
R is hydrogen; R' is hydrogen, CI-6 alkyl or halogen; WO 2007/045572
WOCHYEESH6/067190 -10 R6 and R7 are hydrogen, CI-6 alRfiX&528¢/0§7190
alkyl or CI-3 acyl; Xis OH, C1_6 alkoxy f NRaRb; One of R or Rb is
hydrogen, CI-6 alkyl, C-66 cycloalkyl or CI-6 hydroxyalkyl and the other of
R’ or RB NRsBlected from the group consisting of 5 (a) hydrogen, (b) CI-6
alkyl, (c) CI-6 hydroxyalkyl, (d) C1-6 carboxyallcyl, (e) (alkylene),NR Rd,
10 (f) sOP-@E&RAkgkEtbedvith )ty ndnegemstayto (R kb idrycelgitakad form a
Whersiiaissigibetaasyelyldsineginy bl phi2o ABn A $peAdineNNIRpRE (@)
Rog\%oégug&éﬁiéf»e&%ﬁmﬂg@%&/&bﬁs%%pam@ﬁayea%waﬂi HNithuino,
grou
0

to s selected from .15 fhe group cansisting of C1_3 alkyl, halogen,
- ryARSSamips @@h@éﬁ%ﬂﬁﬂ%h@éﬂxﬁgoﬁiﬁegﬁﬂ%“ére ' ldependently
hydrogen or CI-3, alkyl or (ii) either Re and Rf or Rt and Rg together are
C2-3 dkyferadRdtesetheniiiiihblon RE R a i R HLPSGERUR @Lgast one
alioyl 1) mig oo Bk 207RC Hnthenevsntheisitne gategenftomiiciotiesne: X

s faydraxyd:ef 2p3ReL N 004 RE PG HibRiZ0RE/R0K 1Arbdilyli)acid;
(CH2)" SO2(C1.3 alkyl) wherein n is an integer from 2to 5, (1) NR'Rd, or

Ra anghRb jogethpr withdheditipaen Alomie weishheyrereratfachaged from

10 chgg] g%oup consisting of hydrogen and Cy.¢ alkyl, or R" and RY together with the nitrogen

atom to which they are attached form a pyrrolidine, piperidine or azepine ring said

pyrrolidine, piperidine or azepine ring optionally substituted with 1 to 3 groups

independently selected from hydroxy, amino, C,_3 alkylamine or Cy.; dialkylamine ,

carboxyl, halogen and Cy.3 alkyl; or R® and R® to gether are (CHg)mXI(CHZ)n where m and
15 n are both at least one and m+n is 3 to 5.

X'is O, S(0), or NR%

p is an integer from zero to two;

r is an integer from two to six; and,

pharmaceutically acceptable salts thereof,
20 (iii) A compound according to (ii),

wherein;

R!is halogen or Cy.¢ alkyt;

R? is hydrogen or fluorine

R’ is phenyl substituted with one to three substituents independently selected from
25  the group consisting of Cy.¢ haloalkyl, halogen or cyano;

R* is hydrogen;

R’ is hydrogen, Cy.¢ alkyl or halogen;



pyrrolidine, piperidine or azepine ring said pyrrolidine, piperidine or
azepine ring 5 optionally substituted with 1 to 3 groups independently
selected from hydroxy, amino, CI-3 alkylamine or C1.3 dialkylamine,

WERHEAS T alogen and C1.3 alkyl; or, Ra and Rb together arECT/EF2006/067130
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15

20

(CH2)mX'(CH2)n wherein and n are bothat least one and m+n is 3 to 5;
or Ra and Rb together with the nitrogen atom to which they are attached
form RpyroRdire Braiqse SdinalimgSubstrlieban it xeediboxylic acid; 10
One of R” or Rd is hydrogen or C1_6 alkyl and the other of R" or Rd is
select&diffarh @he@mpﬂﬁé‘fﬁalgﬁhg of hydrogen and CI -6 alkyl, or R and
Rd together with the nitrogen atom to which they are attached form a
pyrrolidinespRjeridine bydeepin€ ringkshids pyyeblidinkepiperivgitrenrlkyl and the
aZeRing fingreptonally.guhstityiedwith biqidiggps independently
selected from hydroxy, amino, C13 alkylamine or CI1.3 dialkylamine, 15
carbo&g&(g}@p%gg, and C1.3 alkyl; or R and Rd together are
(CH2)mX"(CHZ2)a wherein and n are both at least one and m+n is 3 to 5.
X1is )%9;)51( NW; p is an integer from zero to two; r is an integer from
two to six; and, 20 pharmaceutically acceptable salts thereof. (iv) A
compo Cz@&ggo&%i%(iii), wherein: R1 is Br, Cl or methyl; R2 is
hydrogen of fluorin ]RB is phenyl substituted with one to three
substit S inde penggqtly selected from the group consisting of CHF2,
Clor c@n -RA IS Wdrdgen; WO 2007/045572 PCTIEP2006/067190 -12-
RS5 is hydrogen, methyl or Cl: X is OH, NH2, -NH(CH2)2N(CH3)2,
-NHCA@M%%?@R?(E%@)Z, “NHC(CH3)2CH2NH2, -NHCH2C(CH3)2NH2,
-NHCH2CH2N(CH3)2, -NH(CH2)20H, -NHCH2CHCH3OH,
-NHCEhANE 20/l fCH2CHOHCH20H,
-NHCH2CH2N(CH2CH20H)2, -NHNHNi2, -NHNHNNHCH3,
-NHNHEHCHIB)? meNS O2CH3, -NHCH2CH2S02CH3, g a, IN ~/
~~NFi~ _| OF ~

(h) heterocyclylalkyl wherein said heterocyclyl is a group Al, A2, A3, Ad or AS:

°
'ﬁ

-~ 'l : i ?\F—\
: ‘ OVO
N N $
{7 § 7
R

N
R (O, &
Al A2 A3 At AS

said heterocyclyl group is optionally substituted with 1 to 3 groups selected from
the group consisting of C;.5 alkyl, halogen, or hydroxyl,

(i) C(=NR)NR'R® wherein (i) R, R and RE are independently hydrogen or Cy.3
alkyl or (i) either R® and R or R' and R® together are Cs.5 alkylene and the remaining of
R®, R® and R’ is hydrogen of Cy. alkyl,

(j) agroup B

X

Y (B)
(CHE)'1

wherein n is an integer from 1 to 4 and X is hydroxyl or amino,



O JOA~ Q F v~~~ IXI N~ ~N'Ul . H or and pharmaceutically acceptable
salts thereof. Compounds of formula | are useful inhibitors of HIV reverse
transcriptase and afford a method for prevention and treatment of HIV

WRREHBAE Bnd the treatment of AIDS and/or ARC. HIV undérguEE & e 120

10

15

20

mutations of its genetic code resulting inldtrains with reduced susceptibility
to therag)y with current therapeutic options. The disclosure also relates to

compdkitiEiE Rt fnin g REMPERESJF RHREAEST B85 Brthe prevention

and treatment of HIV infections and the treatment of AIDS and/or ARC.
The didti3BURe further relates to compounds of formula | which are useful
in mono therapy or combination therapy with other anti-viral agents.
HenceyrdRioordiRytegeshsevathdaspitisiganatersiprobide thevare atispberhtons 2
definschaRoyp faumse As-epmedicamRNbyAcTaisl) gitesdthirdrasppitt: tiare
SRIRAHF UG AL AP AR, B3 AAURaKiahAY &0 s BRAVRGH! &Rino,
a ecﬂca%e_nt or_treating an HIV infection, or preventing an Hl
irﬁééﬁ%}aﬁ?‘ﬁ‘éﬁiﬁgS&I‘ﬂ@'@w&a""&%‘gr&ﬂﬁgt%‘é"?&#tﬁ %%ES}ect, there is
provided a pharmaceutical composition comprising a_therapeutically
effectiv® Guabfity 3P EEEHEB (b astfRED SRTEBARHRE Wittatjdast one
omel camiér3exdipieRf andiRliergetreonslethbodiment 256 théoprbidrihey are
inyaRHaNthers [Rrovided garenemediat fapniadivieraicaoRREe Ri;
R4, R5, R6, R7, R", Re, R, Rd, RO. Re, Rf, X. Xi, Al, A2, A A4, AS, AS,
B, M, i 3pRTReiasidefingd bereinabous  Thehuaseresrfin@diected from
hegrein above" refers ho (tlhe:first e 'nitia(ﬁrg Iogl?@gng@ug) & %{_o“\g%et%r}l itrogen
tHESEREMER) S5 IO AVRSESH S Gthe? eSS diniants provided below, ¢
satvsatiserbichrdssatdatasbrd &HBSIREHdHcHRFE T RXMIRAF degial
retairo Hien by ppaegiasinibieringrowitiest ion dthe sShistitnad/ vt tHetoriv gretig,
1%%5&%&&'@%@%&@@@5?@3@% ,aﬁﬁﬁﬁgr@)g__gv; Qg&@%{:‘?@%ﬁﬁn&?ﬁﬂﬁﬁae,
compou ccording to formula [ wherein Xis NRa s cyl or
T R LS TBAE S Ra eI ol D on Wheft m and
hyciscrath @ leasafiaf st wBHnErbs/alkyl, (CHZ)rNRR, or pyridinyl methyl
or (i) Ra an d Rb together with the nitrogen atom to which they are
attachedl fofmA@yreoMRie, piperidine or azepine ring said pyrrolidine,
piperidine or azepine ring optionally substituted with 1 to 3 groups
indepepdentlintsetetted feormidteagroup consisting of hydroxy, amino, C1.3
alkylamine, C,_3 dialkylamine, WO 20071045572 PCT/EP2006/067190 -
13 carbaxyh insdegeroancve o 8xallad, or, (iii) Ra and Rb together are
(CHZ)mXI(CH2)a where

pharmaceutically acceptable salts thereof.

{(iv) A compound according to (iii),
wherein:

R'isBr,Clor methyl;

R? is hydrogen or fluorine

R? is phenyl substituted with one to three substituents independently selected from

the group consisting of CHF2, Cl or cyano;

R*is hydrogen;



m and a are both at least one and 3 m+n 55; and r is2 to 4. Ja-8eib&Nus7190
% Rt of the present invention there is provided a compound
according to formula | wherein X is NRah?h' R5 is C1.6 alkyl or halogen. In
this 5 embodiment either fjl is hydrogen and Rh is hydrogen, C1.6
alkyl, EEEWTIBRY AR y%ﬁl ylene)rNRRd, or pyridinyl methyl or (i) Ra

and Rb together with the nitrogen atom ttached form a
pyrrofein©thipEidmEF-Heepiie iy ﬂ%ﬁ?’%ﬁéﬁ%@% ﬁsdme or
axelinering bhliahaly SObRM{EED Withid (HE GrotiPsitidbpenddntiyHz): OH.
S?dﬁ@ﬁddfﬁﬁmgbﬁ@rm:@gﬂ%@imhm@mmﬁﬁma'ky'am'ne
0

s Al e ﬁ%%@@ﬁ‘.s Sl
2 to 4. In another embodiment of thQ reé’eﬁm,nvé fbn |Sfpf0\7jde’d/a $
cOmSSURELaceBYengt0 fotehtia | wherein Xis’ RaRb an R5 is C1:6 ’
alkyl or halpgen. In thng,\”emboglment either-(i) F?g\s hydrogen andRbis
C1 Bicarboxyailc cyl or (||5vRa and @.JSmgétheerlth thehltrogén»a&om to L4,
which they are attachedfomm an optionally substituted pyrrolldlne or

plpguﬁhrfe fing., ,agothéfémbtfd@g; of 118 present, inventign A thefe-is
prowded a°compouhd actordlng to formla | wherein XIS NRaRb and R%

isG16 ai%}{'#aﬁﬁmgﬁul@‘m@EWMQraﬁ%@nd Rb together with the

nitrogen atom to WhICh they are attached form 20 an optionally substituted

pyrroh@n%?npneg %ﬂlg@l Inanaivelempedimentolibe presltiptase and

invention there is provided a compound ac o formula.| wherein
XEINRARIS RS S XS ARGPSPA ib"b%ﬁmﬁ&%%@g}l ARy Testment of
hydrayadiyt; SRE, mqu@bgﬁfﬂ@&?mkwﬂwmﬁég@ﬁmﬁﬁéﬁ”@ﬁﬁ@ swrains
present invention there is provided a compound 25 according.to 1‘or[|;'g((j %ﬁciosme also

AR ASHTSGE RIRSERSOREY; SRy BF (HATEGEN! &I?S‘%%P SRS
isl{alkyte me)nRIR Ghsl tansthie s enbodimentad ﬁfb@pi@sﬂeﬁﬁ@ﬁﬂefﬂmﬁle prevention and

there s previded;arcomapeynd tﬁ@%ﬁﬂgﬂpépmmg hvhereir X isINRaRRisure further

R5 is Cl_6 alkyl or. ha s.h is kInerNRRd n

FEI]@DE%QZC%?% fhP ]% %F |m%n Sfthe plf?gsen nvstla i %gewm% Wiion therapy
mmudéutzamnmmln@gea&toﬁﬁngetoaml WherstiordsagmERENES 4§ provided the
kB atkyl & halpganiRadshyaiogen: med chRbes S(Q)3fing alkylhibDaspect, there is

290(2%035572 P T/EPZOOI?I/IQ élggqane]cﬁall?o%n%g}e{hgrpé)a(?%ﬂ{eogfmemedlcament for

resen invenuon ?here?oprowde a compound according to formula |
WeRstagn o0 iR ARISC RSSO T8 SRS ﬁ%@@ﬁ apfion. o reating AIDS or ARC.

According to a fourth aspect, there is provided a pharmaceutical composition comprising a
therapeutically effective quantity of a compound as defined above admixed with at least one

carrier, excipient or diluent.

in one embodiment of the present invention there is provided 2 compound of
formula I wherein RE RYRLRY RS RS, R RARE RS RS REES RO X XD AL A2 A3,
A4, AS, A5, B, m, n, p and r are as defined herem ebove. The phrase "as defined herein
above” refers to the first definition for each group as provided in the Summary of the
Tnvention. In other embodiments provided below, substitaents present n each
embodiment which are not explicitiy defined retain the broadest definition provided in

the Summary of the Invention,



embodiment either (i) Ra and Rb together with the nitrogen atom to which
they are attached form a pyrrolldln@2 c,lplperldme or azepine ring said
pyrrolidine, piperidine or 5 azepine ring optionally substituted with Ito 3
groups independently selected from the group consisting of hydroxy,
amino, C1-3 alkylamine, C1.3 dialkylamine, carboxyl, halogen and CI-3
alkyl; or, (i) Ra and Rb together are (CH2)mX1(CH2)* where m and n are
both at least one and 3:5 m+n < 5. In another embodiment of the present

'”Ve“t'P“ %ﬁ%ﬂ%ﬁiﬁ%\éﬁﬁ%e@?%@gt &&&‘Efo%@l‘é&&%%ﬁ&é@a‘&% iR
lis hal ogen or 21s ugrlpe -R3 is phenyl s stlt
CHEAB AR BB HETSbloforty Colecret o A L O

comsistingeof Hishoy & Foyeimolmes148 @a&oﬁlhyﬁl%ms@uwf%gbﬁ; -aRHATREY kYL,
C(Jcﬁi Bloker, Q@@ﬁﬁﬂn&n@aﬁw er ambodinent ekihepresent nvertieRiom to

e is.provided aco r aQr ein. ‘ne.
ha oger%ﬁoiy(ajrf% guorlne Sl giggr gﬁylépggg%?eﬁ{ VH\/altFE:03;1%01110CI e

tm@é%%a%wr‘ia@ﬁéw&eﬁ Yé&*@%ﬂé‘&% Withe'g r’b%rﬁ“% R B
hatbgen, TyandoprClp3dateakyt! Raiiohydrogen CRbEEn B alkyldhalkylamine,
halogen; Xis NRaRb; and, ris 2 to 6. In this embodiment either (i) Ra is
hydrogen or C1_6 hydroxyalkyl, and Rb is selected from the group
consisting of hydrogen, C1.6 alkyl, CI-6 20 hydroxyalkyl, (alkylene)rNR Rd
and pyridinyl methyl or (ii) Ra and Rb together with the nitrogen atom to
which they are attached form a pyrrolidine, piperidine or azepine ring said
pyrrolidine, piperidine or azepine ring optionally with 1 to 3 groups
independently selected from the group consisting of hydroxy, amino, C1.3
alkkylamine, Ct-3 dialkylamine, carboxyl, halogen and C1-3 alkyl; or, (iii.)
Ra and Rb together are (CH2)mX1(CH2)a where 25 m and n are both at
least one and m+n is 3 to 5. In another embodiment of the present
invention there is provided a compound according to formula | wherein R’
is halogen or CI-6 alkyl; R2 is fluorine; R3 is phenyl substituted with one
to three substituents independently selected from the group consisting of
halogen, cyano or C1-3 haloalkyl; R4 is hydrogen; R5 is C1.6 alkyl or
halogen; 30 Xis NRaRb; and, ris 2 to 4. In this embodiment either (i) Ra is
hydrogen or CI-6 hydroxyalkyl and Rb is selected from the group
consisting of hydrogen, CI.6 alkyl, C,.6 hydroxyalkyl, (alkylene),NRRd
and pyridinyl methyl or (ii) Ra and Rb together with the nitrogen atom to
which they are attached form a pyrrolidine, piperidine or azepine ring said
pyrrolidine, piperidine or azepine ring optionally substituted with 1 to 3
groups 35 independently selected from the group consisting of hydroxy,
amino, C1_3 alkylam.ine, C1_ WO 2007/045572 PCT/EP2006/067190
-15



3 dialkylamine, carboxyl, halogen and C1-3 alkyl; or, (iii) Ra and Rb
together are (CH2)mX'(CH2)n where m, n and r are two. In another
embodiment of the present invention there is provided a ¢

WO2EBHItG fo formula | wherein R' is halogen or C1-6 alkyl; I§)§T§Eﬁ’a%0r‘? §T1%0
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30

R3 is phenyl 5 substituted with one to-théee substituents mdependently

selected from the group consisting_of haloggn, cy no or Cl 3
SRGAORS R0 6 DRI HAITELARG R S OOMBRB e S (e
hydroge arahdtiRit isaS. neanbbiyaikyh 813; (W)@fém%ltRB and the nitrogen

atom to which they are attached form a pyrrolidine or a piperidin.e
substitutachwitheanbadboxytiofabidpteen mvethienehwodinrenided theompound
W&%?&E%%?H&H‘F%&e%{%mﬁﬁﬁ?ﬁg%ﬁMﬂga}ﬁ%&fﬂm@g&@ fasnguia |
nR'is or alky 9, flugrine

E?‘ilnflee te%'? 35 % dlol%%s ue%tslslﬁaepﬁﬁ%ggt ect 6dh %rr%xyﬁkyl
gme@%%ﬁng%waﬂé@e@e%h%%ﬁr@ﬂ%.é%?&f%fgw fatopeg atom
alkyltocthalegan aiehhiRaRba pythididnehpiiensin ooiRacaing Rigand therolidine,
%ﬁg&gﬁ&@m Wwhich theyoars %Iﬁﬁﬁ%%@ﬁn’ﬂ & B}gﬁr&l@d'ﬁ@d@é@dmﬂy
ﬁ%erld ?n tﬁ ut%d \é\énsz .car c amagmllq a&ot gnuplggl ﬁﬁﬁc%%nme

SHp NG thers 15 rO\ﬁc(I’e a co ha’ ab%or to formu ’
m@w@%magéﬁimﬁégﬁe%ww IQZ‘%%‘%BOFH’?@"@%%@ ﬁ X (CHz), where
suhstituteck with antdsthaeé sististitdents independently selected from the
group consisting of halogen, cyano or C1_3 haloalkyl; R" is hydrogen; R5
is C1-Gnatkylias kalbgeinicad of ispRafb iRansdnydiagenpos@ibda compound

A ool e e
p b e e e RS
s%&@@tmm@mmmeméewm@meﬁémmm@e%wm the

osebRiteRasistingahbalogpsridyanrmer C1.3 haloalkyl; R™ is hydrogen; R5
is C1-6 alkyl or halogen; 25 Xis NRaRb; Ra is hydrogen; and, Rb is

(alkylenelnNiR Rémbb anashes eniadinentwehiie preseR ineddiondirpedsad
provid daC?f e, AgeR A0 iR wher el b HRIAC: O
cEE Ik RS 1 su

uogne IS pheny stituted with one.to

samm deie SE RIS BT EHEISHINg B ALTShER o
cyammﬂﬁmmmﬁlpﬁfqbdwdmgewle@Sr@g 6 alkyl or halogen; 30
Xis NRaRb; | is hydrogen; and, Rb is SOZ-CI_6 alkyl. In another
embodimentiod: the iprément ink/értipastherevienprovitled & pomigedagompound
;9955’1% g 19 foMQIIMQFéﬁIJ‘ﬁ R ixhalogen Qb'{ Gl %Wﬁé&%@n@?lﬂﬂf@?@ﬂo gen or
is,phen stit to t substituents independently
sgé gﬁ"gﬁﬁ‘ﬁg %“r‘gﬁ% %R/é‘ é%é%‘/%’?@r@‘f PCT/EP2006/067190 16
In another embodiment of the present invention there is provided a compound
according to formula I wherein X is NR'R"; R’ is C1.¢ alkyl or halogen; R* is hydrogen;
and, R is (alkylene),NR'R".

In another embodiment of the present invention there is provided a compound
according to formula I wherein X 1s NR*R": R’ is Cy alkyl or halogen; R* is hydrogen; R"
is (alkylene),NR°R%; and, r is 2 to 4.

In another embodiment of the present invention there is provided a compound
according to formula I wherein X is NR®R®; R’ is Cj.¢ alkyl or halogen; R* is hydrogen;
and, R” is S(0)2Cr alkyl.



consisting of halogen, cyano or C1-3 haloalkyl; R4 is hydrogen; R5 is
C1-6 alkyl or halogen; X is NRRb. In this embodiment either (i) R and Rb
together with the nitrogen atom to which they are attached form

a
WEVHBTIEHRE 2 piperidine or azepine ring said pyrrolidine, pipefifi{&gpe6/0671%0
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30

35

azepine ring optionally substituted with 14e 3 groups independently 5
selected from the groyp consisting of hydroxy, amino, C1_3 alkylamine,
C1-3 SeARgIBRRiIHBDAREAAT He BRI TP ANGTE SR HaPRBowd
togethiararef ¢EHRMXHEHR M WNER TR 3nCnsalbybotth doisastotkiand 3
<A dumend Bideptnetembedinent of the presans isvariandheretishey are

provided.a compound. according to formula | wherein R' is.haloge : .
G R o B o e SR BRI i e o
StAsBiE BREORIHEUN Aebiruab My HEM FRYgictirpoHisatinelrisdifganthe
cyanp crnSitia heflbatopkiRansbydrogénlRbis, €6 &l ertiadogahox)idialogen
NYRE.. | mthis,embagimenk eithiend) Ba @, RIxtaoethewkéib henbitragepoth at
a]te%rg% E[)% \{avnhd@gq%ynag% attached form a pyrrolidine, piperidine or azepine

rng said pyrroﬁdlhe, “piperidine or azepine ring optionally substituted with

1 to 3 groups independentl selected.from the group consisting of
ol B B3y SR LS AR e b aoggene
arrg i andiprron i) vibaraindRRis helpegier dre (Bl R Er AR erePhFny
aft fianedwinh lsnanethececntbodimeninat e predesddoedrition thepeoisp

ERERRUNG,ACCRTENN L@Jﬁi{éﬂﬂkﬁ lwhersisRb is Ralogen e or

p&%x&%%&lgu : ! .
Cl-6 alkyl: Reis fiuoririe; R3 is phenyl 20 substituted with one to three

stBpS#tlients independently selected from the group consisting of halogen,
cyano or CI-3 haloalkyl; R4 is hydrogen; R5 is C1-6 alkyl or halggen; Xis q
NRaRE: I SRBOMREH NP R AP H (OGEtALP IR he AIPBGRN
atonotdingivicbrtely hréenticRed fodazen pyriolicitel it gl oftioiraR is phenyl
subslitied wﬁhdﬁ@ %ghmﬂﬁftea&@mm@d@age?w?m ﬂ‘tﬂrgﬂwl igroup
copnsisting o roxy | -3 n . ialleyla gen;
caroy @%éﬁ%ﬁé’ﬁ?ﬁh@%“%.%%%ﬁ@%%@E%%Féfg‘éa?fé“ﬁ B OrE Do haloen
G RN GRIE Brotided S B TBBART SEATRY L 151 M FRBIGIA R
ishydfogenikpi: @Id(RalipkIRE Ao e gRBpisphistipe shibsitagen Withadad Cue
L%?Bﬁ%@y&ﬁ@ﬁtm!@ﬂ&ﬁéﬂﬂﬂvﬁﬁ dlﬁm@ml@qtm@tﬁglmrth@ @rotia Romgis lﬁﬂgvﬁfh the
alogen >1- : r ;RO : et
e B B T A e ine
héfé?awawli%eapgmﬁw,OA%ewge&%faﬁané&cﬁaVﬁﬁ@b% T gronpRm ety
optiortadlyirsubiigtetpwithsising efbiposeleciad. Fontlidagreap-» dialkylamine,
ceagisingraidedr 3ralkyl., halggen,(an Mdiak R angktis a8 inEgerfarH ) tahere

4. 1n ther, gg%gte(gg of he present igvention there is provided a
cchrkn?)%)%% %??g[g(%:or Ing t% %rmula I'wherein R is halogen or C1-6 alkyl;

R2is fli.lnoglrg) : r§ %&%Q&E’r@ﬁt of the present invention there is provided a compound
according to formula I wherein Rlis halogen or Cy.¢ alkyl; R?is fluorine:; R is phenyi
substituted with one to three substituents independently selected from the group
consisting of halogen, cyano or C;.3 haloalkyl; R* ishydrogen; R® is Cy.¢ alkyl or halogen;
X is NR*R®: and, r is 2 to 4. In this embodiment either (/) R* is hydrogen or Cy.¢
hydroxyalkyl and R” is selected from the group consisting of hydrogen, C.¢ alkyl, Ci.6
hydroxyalkyl, (alkylene),NR°R® and pyridinyl methyl or (i) R® and R® together with the
nitrogen atom to which they are attached form a pyrrolidine, piperidine or azepine ring
said pyrrolidine, piperidine or azepine ring optionally substituted with 1 to 3 groups
independently selected from the group consisting of hydroxy, amino, Cy.5 alkylamine, C,.



WRINAPSEER and Rb is C(=NR)NRRg wherein (i) Re, Rf and k3"
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WO 2007/045572 PCT/EP2006/067190 - 17 substituted with one to three
substituents independently selected from the group consisting of halogen,
cyano or C1-3 haloalkyl; R4 is hydrogen; R5 is CI.6 alkyl or halog(i)en' Re
P2006/067190
independently hydrogen or CI-3 alkyl ed§ii) either R* and Rf or Rf and Rg
together are C2.3 alkylene and 5 the remaining of Re, R1,and Rr is
h;%?B@'&W@%K halpgiAnd CentibdiedtBitnan B eeheefifon
thes igxpt¥dedvaccompoand rwitickics compound is selected from among
compounds I-1 to 1-58 in TABLE | In another embodiment of the present
inventinnrbere isnpralides aftiethodetaritveating haréHipinfedtibn compound
pi&%?@ﬂ@%%rﬂ'&fa@f@ﬁ&%ﬁl RF #£63NAIPS, QL RR G IORRMREIRAE phenyl
administering to a ho%ln nebeotl.%herteof gltkéer&p utlc?lléggrecm{geam%unt
o BB PRREDFATRG T IO asﬁnW?Pe‘;rn_“elnr&&g;ﬁ N; S'RASRS "R,
RAnsinRpERA AR REARPOCxhAgalksl R3iskadmeena B, 18 Gas pllyl gpbalogen;
axeasrietined hefein(@iiive hedrdidnRi dRh aldyerab&ddslkyt; @2 RS and R°
fluoripg: R3 RPASHY LS URSIHUIRY XiRRRIPHHES SYRIEHRYSa piperidine
independently selected Irom.éhe group consisting of halogen, cyano or
CI titgtﬁgamg?l&ﬁaéﬂg §ydfogen: and, R5 is C1_6 alkyl or halogen; and,
R6, R7, Re, Rb, Re, Ra, Re, Rf, R, X, X', Al, A2, A3, A4, AS ﬁ% in, n, p d
and r EHIRERTRPHEIEN SbB5& TP ARSI SmEtSHiREe SF e SRasErt”
irverniore thdrers prbwbierdin Ridshetbten ar&atinkah R\ fifednsmR g phenyl
peevanting Ran-i-infectiony bitireattnth AP @hAREletalprisitg: group
cQ- inisteri ti dgher therapetic j e
SRS I bura bR e,
RARRS; Rehi PTRGCIRISTRY. RARY, RE, B TSR WD TRE 2
imtachedfict marpyas tdined hetesridibovebsit@) Ritisavardgariopad.-6
alkyl; R2 is fluorine; R3 is phenyl substituted with one to three
substititentstird epdodentiyt séldetpofeo nntvre geo upecongistiidedf 4 ralogennd
ﬁx?&@&a{ &d f%%h@ql&wé%g i li@/ﬂé@@gﬂ bg@% RRys € lBialilOR’ is phzn ¥l
alogen: an a . ' ,
NSNS, BT % R0 2R RnRPdicty Aoy
cepRsBinEcE g FHNANE Grotpieuhdiint BriuneeprSiesSe-mtlldrdaiosen:
NECIeNSIRS; REvehsertramseriiade dnbilyitnd; aroh RiUsiE ositaregalsy.
transcriptase inhibitors, CCR5 antagonists and viral fusion inhibitors. In
anothemembheiment dihibe: pfeke ptdmare itram thearéisgpsguiceded methpdund
for. 30dtreating A H MINRsH 1 0h REgYs Bliey AV Miaalinm QREagligy1
AIDS or A C.,[ comPrlﬁé{n&: C -a_ctiuml |stec{|ngr;[geat Os%‘i mtegierx{eg tr{ggeoga
B S SRS VR SR DR AL RS S formdta 1v

amount of a’compoun cco?amg
weRsrEHiNg pRIZRERSR ORG- RBIRIYRE, RiyRe R ReCreling, ox halogen:
XX A NRZRAR: AdyAS B, imd) RS andinéme pdB&hed herein above; or, (ii)

Rl is halogen or C1.6 alkyl; R2 is fluorine; R3 is phenyl substituted with

one to HhBther embodiment of the present invention there is provided a compound

according to formula I wherein R! is halogen or Cy.q atkyl; R?is fluorine; R* is phenyl
substituted with one to three substituents independently selected from the group
consisting of halogen, cyano or C;.; haloalkyl; R*is hydrogen; R¥is Cig alkyl or halogen;
X is NR*R": R® is hydrogen; and, R" is SO,-Cy.¢ alkyl.

In another embodiment of the present invention there is provided a compound
according to formula I wherein R! is halogen or C.q alkyt; R?is fluorine; R? is phenyl
substituted with one to three substituents independently selected from the group



35 substituents independently selected from the group consisting of
halogen, cyano or Cl_3 WO 2007/045572 PCTIEP2006/067190 - 18
haloalkyl; R4 is hydrogen; and, R5 is CJ-6 alkyl or halogen; and, R6, R7
WRAVMREHRIRA, Re, R, RR, X, X', Al, A2, A3, Ad, AS, B, in, 1 FERRA0p54190
as defined herein above; and at least oib&-compound selected from the
group consisting of zidovudine, lamivuding,  didanosine, zalcitabine, .
SORGHING OF SIESToICYBDR YL viBARARYE & alsiFaiiso gy Ra i fra- e lkyl or halogen:
delaWRiRE, batiinaioditenavitheralfirkivind Riirethamphehaviirrgsinasam to
Wcﬁ}%@%’?@ﬁtﬁ% Ecg)r%)a p%ﬁ%@%‘@, rp%@ﬁ%ﬁi Eﬂﬁﬂ{z%/ﬁ therpresstbyrrolidine,
invention there is pravided.a r . inhibiti rever.
tPAREY ?B?a%reaéeé’ﬁ%ﬁél} AG Qi rrﬁr%f% gﬁ ?\Ig ‘gecgovr%f})%%gga é%rgg iﬁ%g%%g 2 Fr%% a
S | wielRdi iR rheRPUR SORIStRG R FORY R IRG, (Re, Y AR RE Rk Ramine,
Alardaxh3akdehbna T B alkylnop @GR aré Ristdefihethire(€hi-aooE b, (ikere m
Riis halogsh af feke 6RlkNE R nis Huosine; R3 is phenyl substituted with
one to three substituents independently selected from the group

consisfj - o s Rdsh 286k
- Cjﬁﬁﬁk%h%g%%ﬁajngﬁﬁ% %MMbrﬁﬂéﬁe W&r%g@éu R&und

: R6, R7, Re, Rd, R, Rd,:Re R, X: X', Al
B e ]
10 andiirembobimete Siusepreiaminsisnendenche Skl iR SmEeiiy
fepdakiniiponaAbsdeNse taosepladeyy R atiehstendisGiodkyl or halogen:

CATRIER NI MRS, 15i00 RCMINiRteHRgIRCORPRAtrog
accor fﬁg t'gl g{g{r%uél%ﬁ?gggf&e%rfﬁf @%% £F?§§4 éIEQgS R6, R7, Re e a0

RO , Re
RHPRRIIRB A SRR KRS PRSP ST ) AR as el e
heteiridihooeampis iRgeminsglnebGtuecdINihR 293 R fepgadently
15 Phanyb28 suhsltad withsenestor tivée sybstime s intgpenderdly; dialkylamine,

S%!,Sg ?&91%9158 eagﬁoél:?g %@? g, ¢f-halpgen, LA el 3 halaalkyl where m

ti
R4 'is hydrogen; and, 1-6 alkyl or halogen; and, R6, R7, Ra, Rs, R,
RIFREER™R0, X, X', Al, A2, A3, A4, AS, B, in, n, pand r are as defined
herein above. In another embodiment of the pr,es?tgt inyention égnere is

providdt 2 ASBERER I8 IDSTHRRIRRI SV FRVETHRR AR H BRI fihig P onnd

iC
exhibitsinredutethsisteptisitRidsérdogene Gevifapii briternmdné phenyl

20 C%HB@%(@Q&W'G&( P@tﬁ%ﬁ%ﬁ!ﬁ(’ﬂﬁéﬁ@ admysisderifngsalecemponindic group
according to.formula | whereip. (iR . R&RodReaR » & halogen:
Rﬁ?fﬁ%ﬁf”;gﬁé’,f E?ﬁ%"x?‘k“%‘i‘f&% € A‘ghaA%ﬂ,. A 1{% 1%4%%%%6 ; refﬁ‘a?s?d_ginledt =
ek as NS vt PR FEGAFT 67 & ey T WD ARG TS 4En o 1o
pherigh sutystitatachethiome 2o maisisehiigamienelyisdessisrgntifh 1 to 3 groups
selefiag fkpmy e graup.so s SibgAdnslegr fyaNe:9Y £iind, aloalgtlmine, Ci.
R4 .is,hydrogen;, and IS G- | orhglogen; and, R6, R7, Re, Rb, R,

2 Raéﬁeﬁw Qdibwﬁiﬁii‘gn%g&%féﬁ B, in, n, p and r are as defined
herein ?nbgﬂ/&hcr embodiment of the present invention there is provided a compound

according to formula I wherein R} is halogen or Cy6 alkyl; R?is fluorine; R’ is phenyl
substituted with one to three substituents independently selected from the group
consisting of halogen, cyano or Cy.3 haloalkyl; R* is hydrogen; R’ is Cy.¢ alky! or halogen;

30 R%ishydrogen and R’ is a heterocyclyl alkyl wherein said heterocyclyl is a group Al, A2,
A3 or A4 and said heterocyclyl group is optionally substituted with 1 to 3 groups selected
from tlhe group consisting of Cy.1 alkyl, halogen, or hydroxyl and n is an integer from 0 to
4.

In another embodiment of the present invention there is provided a compound
35 according to formula I wherein R is halogen or Cy alkyl; R?is fluorine; R? is phenyl



In another embodiment of the present invention there is provide a
pharmaceutical composition for treating an HIV infection, or preventing an
HIV infection, or treating 35 AIDS or ARC, comprising a thera%eutlcal
W@f?@&f(@@ﬁ&antlty of a compound according WO 2007/04557% T/EP2606/067190
PCT/EP2006/067190 - 19 to formula I-wferein (i) R', R2 R3, R4, Rs, R6,
R7, Re, Re, R, Rd, Rd, Re, Rf, X, X', Al, A2, A3, A4, A %
AP HHEd el H@Féﬁwﬂéﬁs%b%ﬂ“’(?ﬁtﬁ‘ﬁéﬁ?&lb‘&é]rﬁ%?c&ii%i Ry e
ﬂmmenm IsjolzenydvsubstitGtedstiilohRidthrdecgabditiehts alkyl or halogen;
ok s%éyaﬁmgﬁ@<mwmmslﬁtmwfahalmm,lﬁ&mwnﬂy
aloa [
%gfweav B A R R e S G img
5 rtaﬁ%%ﬂﬁéa%egelwg%%h&gﬁﬁ%ﬂ%ﬁ akMast one carrier, excipient
or diluent. In another embodiment of the present invention there is
providbueachen seved ek Hhe REFFEREN T URHCRSHE (SRS srppRd
hyslregaron bl atkylearnd fhenotiern d OcofRanisRY is $€1@otetibmithe
group consisting of (a).hydrogen, (b) C1.6 alkyl, (c) Cl_6 hydroxyalkyl, (d)
C1.6 carboxyaiiemdediftehti2) R Rek o) tSORR 116 tabieylisamavidddoy ridkityld for
fé&lﬁﬁ&lﬁ'ﬂ%&&@&%@%&ﬂﬁggﬂ eniishReRAdRbdasRIDaDYIn the.

nitrogeh atom to which they are at for rrolldm rldlne or tof

10 a%%‘BR‘féSWﬁgaQQH”ﬁWﬁdﬁw% Oﬁ‘plgrl%e rgzrg & f?g}l o gﬁ» © amoun
sabstitpead dvithdgihseyfoarmine | @llegaml@}é%mﬁe Br 55 @} Pé éialﬁyi&mﬁe
ortaghaiyk (i), an, Re, andARbasgethar are (¢ H2ZIMX¢EHRmeieneimabove; or,
af"% RS UL AbIRasL AN Andl %*&1&3@1%39&5?3@&%8&&%%hﬁ{e\feﬂthqree

he nitrogen ‘atom tO which re attached form af))érr?l ne ora

BB TR S G () DR B e o O
15 hidiogier: & ©hs6imiks:and, ReivtheraioRer delReers %’éll&te%l HRomR e R RS,

greuRecrRNsisting of madroges andiCa, 6 atidy/t, @t 6i)defiedch Reitagetrer 20
with the nitrogen atom to which they are attached form a pyrrolidine,

piperidip %ﬁt}@%@ﬂﬂ@dﬂﬁ&gaMMﬁ@&@inm@mana Ofs PEENE Eidgethod for
O Ona AR LA A, ,(ye %%ﬁﬂ?v%e%@ky@mw&ﬁm ARC,

dla'fkyllna‘?nlne or ca oxy of d together are

mm%&%%ﬁ*@%ﬁﬁraﬂé%g@&ﬁ@%ﬁ%w%%%f g’a“ﬁa ﬁgﬁgﬁ%"e amount
Ré RERGpXd Xeconding podntmasd shdelingt ReRSiRagdVE. JHeR’. R’ R" R% R,
egbgdimentsi2odesorinedapresionsty, ¢an alsoraeorpesatedhesen above; or, (if)
initions of Re~Rb,Re and Rd i, 1h &
ﬁlmtlons"f)’n t%ecéﬁr%ﬂﬂgﬁﬁ éﬁ%ﬂ%\‘}eﬁéw 8%"'@%5{5‘ Qf%%lpa%r?% e%ttlitlg/ee c
ﬁ@%ﬁ#ﬁ@r@@mw@ﬁ?ﬁ%@mﬁ%aw%wé% ey, ey or i
cdraip@lkmk:lliéfe}'srdmgﬂe oTdITEs &mﬁé@rﬂt@@ioamea@ﬁ(ﬁqefé@ﬁqp@u{%f R RS,
AR’ et the farms, '8, (1, 5%, 1RNE, pramdreire andetaideastconaboanaae at least
USE)%% ggxﬁ'ﬁ%&{{n egt%%nq(%ﬂ%%oup consisting of HIV protease inhibitors, nucleoside

reverse transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors, CCRS

20

25

antagonists and viral fusion inhibitors,

In another embodiment of the present invention there is provided a method for
30 treating an HIV infection, or preventing an HIV infection, or treating AIDS or ARC,
comprising: co-administering to a host in need thereof a therapeutically effective amount
of a compound according to formula I wherein (i) RLREL R RE RS, R RV RLRY RS, RY,
RS RS R, X, XY AL A2, A3, A4, A5, B, m, n, p and r are as defined herein above; or, (if)
R! is halogen or Ci. alkyl; R’ is fluorine; R” is phenyl substituted with one to three
35  substituents independently selected from the group consisting of halogen, cyano or Cy.3
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It is contemplated that the definitions described herein may be appended
to form chemically-relevant combinations, such as "heteroalkylaryl,"
"haloalkylheteroaryl," "arylalkylheterocyclyl," "alkylcarbony
%y:f "and the like. When the term aIkyI is used aska(l: gu &906/067199
following another term, as in "phenylatky$* or "hydroxyalkyl," 35 this is
intended tq refer to an alk above, being, s tufed,d e
AL & (S SGBRS T BT SR PO D0 e b
BAIBE&d ot otfeAdphdiffcatyEnarsistr greu drhresl horedxahfyreand at least
hhenyialvhdrefesstoramalicy barop ponaiding efeito twhinshenyivudine,

ORISR %ﬁbﬁ%ﬁ&?&%&@ SE7%: RRGRMehand iRhenyl sthepine,
term’’ eteroc C yi" refers to naJkyI C%? Vghavm%one }o two .
a

ﬁé&%‘f’é@;”aﬁaﬁﬁﬁﬁﬁﬁeﬁ R -ARVRANBSHAY s ARG grdlip Plévmg

et trtido BB substituents. "Hydroxyalkyl" includes 2-

hydroxyethyl, 2-hydroxypropyl, 1-(hydroxymethyi)-2-methylpropyl,

2-hydineylbotityt, e3> ditned ok yheyEsengiydeoskigmeti)s BLaVides @mbgﬂi for

%‘ﬁﬁ%@ thvAccdinghicAptads eshiiafising Siaeniatmeringdroxyplylidiscusating to
def' L{te)lsneé?&t giergalky| %ﬂofﬁ%"ﬂ?d@e@v‘kﬂﬁe IR X' AL A2, 43,

RENE aUI ferS'to either an unsu stltuted alkyl or a, yl 1 ng oup. e R

T et e Y Y 0 010
"Dfitioriak; Bf inpitmwhﬁybmeaﬁtmtcalS@@ﬁ@@@éﬁmﬂﬁ@éﬁ’@é@@é?ﬁt& selected
GHSHMRIAncE e RHE PeERkRRERCEHA Ahddhak ihaipsRiptionitngtudesd, R is

instances where the event uqﬁmﬁi ROGOUES 3GINSANCES H) Wik B,
itd6és rﬁ P EoP’é%?am s (I)grt%na bon aélga: means that the bond may or
rﬁayln@)?déi ﬁl%%éﬁfieéﬁe‘{thﬁ‘ieiﬁéﬂi@“’descnptlon includes single, double, or
triple bonds. The term "acyl" as used herein denotes a group of formula

_C(=OIRanpibrsienFo sl ingatoh e BFasRERARBIOL HEfHS A REAH 2 E1esad fpr
dendiem aM e ybgice pasdefies Mmdwh&mwﬂml@lcmmdwwﬂéme RT

"ol r?sﬁm sadh hetging &Ehula@&afmﬁe@o%mhaﬂ&%lmm R% R’ RY,

sag I resid t

afonts: e%hgi ﬁn\@l’owr—,\r alkyl (:1er1§ic-i'§f$k r!l Str é gﬁggancﬁé]&g %a%opm as
hwme@mﬁwééra@e%oﬁthﬁmﬁghil%e@ Edrbo b.%sis {prips i ragny!
uﬁﬁiithete&mﬁﬁﬁemetmanradlwlbmmmsmﬁqﬁmwrm@@dﬂgtﬂdﬁqmélmmp
%gy B&tin ga‘!,*f}"%@@p <and Hial |9YJ§16HH&%( ;&8 mdgdﬂaeéalraﬂ@f@w 0 ANHZy1 or
- an eciively an $ 1defin 0 two
ngf’g‘?'é a&ﬁs&% tgaﬁnlt(r%ggﬁ in ;ﬁ dai)glk m%e%/?cé% égq%eﬂggm%md '
oﬁlélﬁﬁaﬁéﬁtle‘ltﬁérf@?rﬁ]%@‘%mlnoalkyl "alkylaminoalkyl" and
"dialkylaminoalkyl" as used herein refer to NH2(alkylene)-,

RHN (altcytenieys canho ERRIaIGRenpespas SoEmisty hrErsiiTRYIdsirynegiptt for

bathisikyleneandealkyt areas definachhatsiits Citoadl pdapinditamusedrenz,

h%re%naij?tg%rg'rt&)eiavirdine compared to wild type RT comprising administering a
compound according to formula I wherein (i) R', R*, R*, R*, R’, R’, R’ R*,R", R%, R, RY,
RE R, X, XY, AL, A2, A3, A4, A5, B, m, i, p and r are as defined herein above; or, (i) R'is
halogen or Ci.s atkyl; R2 is fluorine; R” is phenyl substituted with one to three substituents
independently selected from the group consisting of halogen, cyano or C.s haloalkyl; R*
is hydrogen; and, R’ is Cy alkyl or halogen; and, R®, R, R, R", R, R%, R, RLRE X, X,
Al, A2, A3, A4, A5, B, m,n, p and r are as defined herein above.

In another embodiment of the present invention there is provide a pharmaceutical
composition for treating an HIV infection, or preventing an HIV infection, or treating
AIDS or ARC, comprising a therapeutically effective quantity of a compound according



WEhBl8#5¥8re carbon atoms, the allcylene can be linear, e.d.¢
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an aminoalkyl wherein alkyl is C1.10. C - o alkyl-amino-C2'6 alkyl" as

used herein refers to 30 a C1_lo alkylamino(alkylene)2-6 wherein alkyl is

C1 10 and the alkylene is (CH2)2.6. When the alkylene grou[% contains
(ERAYGP

branched, e.g., -(CMe2CH2)-. The terml%phenylamino” as used herein

refers to -NHPh wherein Bh represents an optiopally substityted phenyl
(FOHTWIG DDOTIOAE 2 BT ISP IOB 0B 11001 o8 The Ko ikt A2

asSusesiickein depotes adivalérinsdthratadebneeionydioB aiboro gerl rtrafﬂot alkyl;
kﬁqs&&ﬁm%%@mg@sﬁibsﬁf@w arRranehesseaturatac divajentiently

bon adlcal of 210 10 ¢ Laloms (€9.«C o
B e Al R i e

a&%&&&m&%@&%&%@&eﬁ% B é‘tr}% s%m‘% a?on’% Hafnpfe rf}é Ad,
radi& s imcludeqd batcaredabndidditecitabmetdenred eﬂﬂylﬁd@aspmpmnle,
%mg;g%-&r@@y&%ﬂe, 1,1-dimethyl-ethylene, butylene, 2- ethylbutylene The
term "cycloalkyl" as used herein denotes a saturated carbocychc ring

Coglté“ﬂ g (ﬁl%l?lﬁ%gﬁﬂe?%e' fﬁcﬁ%lgﬁ@ﬁwn QMIEJQ %Y&v%%ﬂﬁ%un d
or oa S uge I

BB e e 9 &, s‘iﬁ%%e%ca@bocyﬁ.%“?ﬁ‘e oter
quéit@rrﬁ 'HIRIRSFe §r q%?@ﬁ%%’é%ﬁ@&ﬁ @ﬁahmfg%b WhesralihfieyIC-6
'Smﬁ oﬁﬁflhﬁd( apove cuibbxgsikyiethosGHEITRR n¢proPyicxy aupiopmgypyﬂdmyl

RAYIOXY enwaﬂx)iﬂsogr@tym RePLYIRX¥nhERHORN IR GIding: m%gen atom
ISOITE{; "l owe attacc:)h é/d %r nlljsed qr‘ Jn 15, de%%esogg %Ikox .groun Wltmi:l dine,
TOWEPS f’ygaFSup as prewou heq PR A3k ]?emfers o
apireridiRg| WAETRIRE AiRG IBLORAEY, sphetfaisd Whﬁdd%hs”é‘a%r‘éiﬁ tlkpdpanine or
1@ ascashgniike drteagbuity Gein dy 1 iyl & bopethexeare QRH FHE' (€l nithete m
3@&%@%%{@4@%& anggm ﬁN%% hsTBfaggaﬁlkki ﬁat@aymeﬁ%msge herSian

nched c a roup as.de

ke S A ﬁuf%»bm”‘%med wih 2
hegthgeplicegid Hé@aqlﬁflﬁa%ft?séﬂm’é?éﬂﬁ”?@%% @&%}ﬁalﬁhmw&fih%%eﬂ & is
1sted hthansh agddp 8dualafen Shistitpmnis dFkamialésoare) R and R® together

1luemRmetiylnl sEHOrOMEIY Indy BLOMAREI TS A B, piperidine or
trlfluoromet trlchlo[lgmeth I t bromomethgl triio om%}h)éd

Iﬁﬁg}%%{ﬁ% }c‘:jh‘-i’gf oy omt%yp Pifioroe gmfdﬂgﬂh

romoe ?Zi
chisrssthg P hromaeds @%Hdélth?}aﬁféaﬁiém SHORARAG- BFSHIOBropsI Bor

ZththE}fkre(oﬁmmde@immh@almgem murtiaddi aislesseonhereimmeisto 5 and

flgorigre pehierige gorgmine,,of E’%ﬁer are as defined herein above, The embodiments
described previously can also incorporate these definitions of R?, R®, R¢ and R in this
embodiment in place of the definitions in the summary of the invention,

14

The phrase “a” or “an” entity as used herein refers to one or more of that entity; for
P y ¥
example, a compound refers to one or more compounds or at least one compound, As
such, the terms “a” (or “an”), “one or more”, and “‘at least one” can be used

interchangeably herein.

It is contemplated that the definitions described herein may be appended to form
chemically-relevant combinations, such as “heteroalkylaryl,” “haloalkyiheteroaryl,”
“arvialkylheterocyclyl,” “alkyicarbonyl,” “alkoxyalkyl,” and the like. When the term
“alkyl” is used as a suffix following another term, as in “phenylalkyl,” or “hydroxyalkyl,”
this is intended to refer to an alkyl group, as defined above, being substituted with one to



The terms "hydroxyalkyl" and "alkoxyalkyl" as used herein denotes alkyl
radical as 30 herein defined wherein one to three hydrogen atoms on
different carbon atoms is/are replaced by hydroxyl or alkox égrrou%ﬁ?mﬁ?wo

WEEHEGRSER. C1-6 hydroxyalkyl refers to a ClI-6 alkyl group
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defined wherein one to three hydrogen 2foms on different carbon atoms

is/are replaced b droxyl groups. WQ 2007/0455 72

SEEPHOGBI0E6? o e PR e AR RGT B WLt ReFEAPIe

rgfees fialayC teralioyingrdupasuipdrain dufmed whepheirylonbsghwnss, and thus

hydrege B&Wﬁ}ﬁﬁﬁéﬁ?ﬂ%ﬁ&@ﬁk&%ﬁwﬂﬁ% tafarem@}aeﬁﬁiytmqa yerowyhn alkyl

%r g The WO?b brglt:‘:S c Sces%gu nts e‘c{ﬁ‘{ @aﬁ%[bmlﬁ%lfl
mc ot limite to the natur amlnocgu S
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'threoWﬁykefﬁl“ﬁyﬁteiﬁﬁhe@lﬁb&ﬁﬂw&té&rgﬁlﬁﬂfa@ oyl BzglitatiRylherein R is
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(3m8|mwgmmq@tr(@yﬁp;agzbq%1ﬁf ggﬁ_g,fgr@éove The two alkyl groups

attached to a nitrogen in a dialkyl moiety can be the same or different. The terms
"aminoaliyl", "alkylaminoalkyl" and "dialkylaminoalkyl" as used herein refer to
NH,(alkylene)-, RHN(alkylene)-, and R;N(alkylene)- respectively wherein R is alkyl, and
both alkylene and alkyl are as defined herein. "Ci-jo alkylamino" as used herein refers to
an aminoalkyl wherein alkyl isCy.10. Ci-10 alkyl-amino-Cy.¢ alkyl" as used herein refers to
a Cy.10 alkylamino(alkylene),.c wherein alkyl is Ci.j0 and the alkylene 1s (CH2)2.6. When
the alkylene group contains three or more carbon atoms, the alkylene can be linear, e.g. -
(CH2)4- or branched, e.g., -(CMexCHz)-. The term "phenylamino” as used herein refers to
-NHPh wherein Ph represents an optionally substituted phenyl group.

131’11 “refer to -NH,,



The term "nucleoside and nucleotide reverse transcriptase inhibitors"
("NRTI"s) as 30 used herein means nucleosides and nucleotides and
analogues thereof that inhibit the activity of HIV-1 reverse transcriptase,
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into proviral HIV-1 DNA. The term "wild 2ype" as used herein refers to the
HIV virus strain which possesses the dominant genotype which naturally
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trifluoroethyl.

The term "halogen” or "halo" as used herein means fluorine, chlorine, bromine, or

iodine.

The terms "hydroxyalkyl" and "alkoxyalkyl" as used herein denotes alkyl radical as
herein defined wherein one to three hydrogen atoms on different carbon atoms is/are
replaced by hydroxyl or alkoxy groups respectively. Ci.¢ hydroxyalkyl refers to a Cy.¢ alkyl
group as herein defined wherein one to three hydrogen atoms on different carbon atoms

is/are replaced by a hydroxyl groups.
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Bioscience Inc. Three NNRTIs have been approved in the USA: nevi
rapine (BI-RG-587; 30 VIRAMUNE) available from Boehringer Ingelheim
(BI); delaviradine (BHAP, U-90152; RESCRIPTOR) available from Pflzer
R5thpeT10
NNRTIs currently under investigation inéflude PNU- 142721, a
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The term "nucleoside and nucleotide reverse transcriptase inhibitors™ ("NRTI"s) as
used herein means nucleosides and nucleotides and analogues thereof that inhibit the
activity of HIV-1 reverse transcriptase, the enzyme which catalyzes the conversion of viral
genomic HIV-1 RNA into proviral HIV-1 DNA.

The term "wild type" as used herein refers to the HIV virus strain which possesses

the dominant genotype which naturally occurs in the normal population which has not



GSK; tipranavir (PNU- 140690) available as APTIVUS(r)from BI; lasinavir
(BMS- 234475/CGP-61755) by BMS; BMS-2322623, an azapeptide under
development by BMS as a 2nd-generation HIV-1 Pl; GW-640385X

WORIFBES Thder development in a collaboration between GSK ARV ER®
AG-001859 in preclinical development43230 Agouron/Pfizer; SM-309515
under development by Sumitomo Pharmaceuticals. Additional PIs in
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reverse transcriptase inhibitor discovered by the NiH and under development by U.S.

Bioscience Inc.

Three NNRTIs have been approved in the USA: nevirapine (BI-RG-587;

30 VIRAMUNED) available from Boehringer Ingelheim (BI); delaviradine (BHAP, U-90152;
RESCRIPTOR® available from Pfizer; efavirenz (DMP-266, SUSTIVA®) a benzoxazin-2-
one:-from BMS. Other NNRTIs currently under investigation include PNU-142721, a
furopyridine-thio-pyrimide under development by Pfizer; capravirine (3-1153 or AG-
1549; 5-(3,5-dichiorophenyl)-thio-d-isopropyl- 1-(4-pyridyl)methyl-1H-imidazo}-2-

35  ylmethyl carbonate) by Shionogi and Pfizer; emivirine [MKC-442; (1-(ethox ~methyl}-5-



and potent-HIV activity. (P. E. Finke et at, Bioorg. Med. Chem. Lett., 2001
11:265-270; P. 25 E. Finke et at, Bioorg. Med. Chem. Lett., 2001
11:2469-2475; P. E. Finke et at, Bioorg. Med. Chem. Lett., 2001

we 10%1{%%79 J. J. Hale et at, Bioorg. Med. Chem. Lett., BB 1/EP2006/067190
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11:2741-22745; D. K|m et at, Bioorg. M@4.-Chem. Lett., 2001
11:3099- 31023) L. Lynch et at Org‘?l Lett. 2003 5: 2473 247
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viral cell fusion. CD4, CCR5 and CXCR4 have been targets for antibodies
which inhibit viral fusion, V. Roschke et al. (Characterization of a Panel of
Novel Human Monoclonal Antibodies that Specifically Anta I’%onlze CCR5

CEER206/067190
Antimicrobial Agents and Chemotherapy®§ICAAC). October 29, 2004,
Washington DC. Abstract # 2871) have disclosed monoclonal antibodies
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@’ig%? RBEAP LR a(ge fh azpégzﬁgy%% r@%ﬁ%@(ﬁ‘?u 265-270; P.

and |sava UKIN(r aldesleukln from

cﬁu%ﬁlt%fﬁf aél%?%’{ﬂ%%ﬂ"péﬁme%%} RS B s AL
It9/2. i€TdimcloseRi | WCIBIEPL lah dHisawailaBledro i RoCherader., 2001

Wyeth R hermaas utigals. JRiparn Med(ERm. Letr., 2001 11:3099-3102) C. L. Lynch et
al. Org Lett. 2003 5:2473-2475; R. S. Veazey ¢t al. J. Exp. Med. 2003198:1551-1562. GSK-
873140 (ONQ-4128, E-913, AK-602) was identified in a program initiated at Kumamoto
University (K. Maeda et al. [ Biol. Chem. 2001 276:35194-35200; H. Nakata ef al. [ Virol.
2005 79(4):2087-2096) and has been advanced to clinical trials. In WO00/166525;
WO00/187839; WO02/076948; WO02/076948; WO02/079156, WO2002070749,
WO2003080574, W02003042178, WO2004056773, W0O2004018425 Astra Zeneca
disclose 4-amino piperidine compounds which are CCRS antagonists. In U.S,
Publication No. 20050176703 published August 11, 2005, S. D. Gabriel and D. M,
Rotstein disclosed heterocyclic CCRS antagonist capable of prevent HIV cell entry. In



ribofuranosyl-H-1,2,4-triazole-3-carboxamide, is described in U.S. Pat.
No. 4,211,771 20 and isavailable from ICN Pharmaceuticals.
Abbreviations used in this application include: acetyl (Ac), acetic ac

WOEIREF53Z0- bis-isobutyrylnitrile (AIBN), 1-N- hydroxybenzoBtﬁE%’I%OOM"W19‘3
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(HOBW), atmospheres (Atm) high pressire liquid chromatography
HPLC), orabrcycl 1lnonane (9-BBN or BBN& §§(e 1)y disclosed
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ARG (LT g e AL %srgsm Conference
NN aieyToHiskd ks Bas iR ethereny pirihbirh eembsibd {P19ES), Washington
dimb) prammethia gD Mo prop vl (PN X diéthyl Geodivatboxyigi DEADY,

PRgRY &ﬁ’ﬁﬁ M@g@%ﬁ% @ﬁ%ﬁ%@@r&ﬂﬁﬁ@@@@iﬁﬁ&%&@ (%8 OBR Alone in HIV-

prop odicar e oun er squa si

ﬁ}% qé%?ﬁlgrtﬁ ‘éQL rzpya? ?apers ebu? r{relyril%)mgy ggcrobzal
D‘lB@NL&Fﬂd r%om@éﬁﬁﬁéréé@r@/ Gt. d?eR@Fanr\} %&ﬁe%ﬂ%a\ﬁfé-é&rﬁﬁ%n@ﬂ}r&)b stract #

tephutyldimethylsilyl or t-BuMe2Si, (TBDMS),
4-N,N-dimethylaminopyridine (DMAP), triethylamine (Et3N or 5 TEA),

N,N-dimgtfyiferepamicde b iitaieins GHEBEQR; (b Himethiprsaifdxide

(RS ﬁﬂ“ﬁarr%s %aglﬁlge%ﬁ;aae Lepaa@dagrrge}xr@mm@)amm 0
(dppey, tetramethylheptane-2,6- F‘\k% ,
1%“8%‘?8 mﬁr?gbﬁh‘oﬁfeg ?Sf]'%grse &S%Sg 980er c%aroma{o]amre cview
(TIEdg &WM&%@@%MWWMﬁW etni: Séﬁréﬁ%agosbom
trkﬂi@tﬁﬂﬁléﬁk@ﬁmaﬁﬂ @Sy, athyt (Diicpdatusnestdiionic @oidid Oessential for

monohyrate (Te@i prREsQE Rtk hexamethud disiazansdbinMBShnibic
e- C6H4SOr or tosyl (Ts), iso-propyl (i-Pr),

N"H?éﬁiérﬁé N-carboxyanhydride (UNCA), ethanol (EtOH). Conventronal

nomenclature including the prefixes normal (n), iSO (| seco
tertiary\f(-tgﬂﬁlalﬁrf’rf@d%%‘@cl’ﬁ@ﬁa@ﬁgtﬁﬁf é’amﬂﬁe ‘é’ﬁ‘ﬂlsn%@%?&

alkytimeietythéd SRigdaalyahmdagoRzeieSiiesn mﬁ@ﬁélé@drgﬂﬁ%ﬁ'ﬁwnud

25 Chemistke ldRAfendl AFA Rergamandriess CrdardirGomIpaWTs Oétier 29,

PIERENKINSRTON £RA REMAde By Yauel el neiods d6RiFiRtbodies which
bind to the CCRS receptor and inhibit HIV entry into cells expressing the CCRS receptor.
L. Wu and C. R MacKay disclose in U. S. Ser. No 09/870.932 filed May 30, 2001 disclose
monaoclonal antibodies 3C7 and 2DD7 which bind to the CCRS receptor in a manner
capable of inhibiting HIV infection of a cell. W. C. Olsen er al. ([ Virol. 1999 73(5):4145-
4155) disclose monoclonal antibodies capable of inhibiting (i) HIV-1 cell entry, (ii) HIV-
1 envelope-mediated membrane fusion, (i) gp120 binding to CCRS and (iv) CC-
chemokine activity. Synergism between the anti-CCR5 antibody Pro140 and a low
molecular weight CCRS antagonists have been disclosed by Murga e al. (3rd IAS

35 Conference on HIV Pathogenesis and Treatment, Abstract Tu(Oa.02.06. July 24-27, 2005,



in the illustrative synthetic reaction schemes shown and described below.
The starting materials and reagents used in preparing these compounds
~ generally are either available from commercial suppliers, such as Aldric

WepSHié'€o., or are prepared by methods 20 known to thoeek éﬁﬁg‘%ﬁ%“%
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the art followmg procedures set forth inZéferences such as Fieser and

Fieser's Reagents for Organic Synthe5|s Wiley & Sons: New York
@m%@wgﬁrwﬂt%&ﬁﬁﬁ S B G SRR RO L !
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ynihgsis, B. Trost and 1. Fleming (Eds.) vol. 1-9 Pergamon, Oxford,
1991; Comprehensive Heterocyclic Chemistry, A. R. Katritzky and C. 25

W. RegsARAS) Fe %@Pﬁ?@}@%&%&é Nl S CRMPEEheNSives 464,933, T-

Heterocycllc Ch ndC. W.R es 5{7&/%} bi
ALrABA B0 e}m]? gé Lﬂaﬁld’ Mo dions cetgvely inbibit

smqsfqn@wmkcm@gi r%!mﬁégrﬁ% Wfoﬁo%@ih@saﬁ%ﬂw%m{"i”é éﬁéﬁs
schamesiae Relelwilubtiative dERINTMetHodsibyrehish testinuous sc infusion

C&’gﬁ QulS:PE ARG PIESE M PYRNIRRN Sae e suathesizagnaashyarious
mo

ications to these synthetlc 30 reaction schemes can be made and

wil besogniednvane.shller iy the, ardavinoy talets ?qrma@h droxyurea,
dlsclosure containe |nt IS Ape{é%tlon The_ starti g O%g ehOS hate
intearTaidtes B te RIS S AHONEER ST 24 RIS ép P

prerifictdsif dbired, ubmgzmmwbﬁm1m&ma0@lqﬁaﬁﬁrﬁalw%@ﬁ8ﬁ?ﬁfﬂréé at the
tovdiltiaiion slistidatianp sriatelliBation MirarBatdgsaphycatdiatikiésSuehs
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aghwilkeablededdrmtifyrapiimaktragtion conditions for each
transformation without undue experimentation. While the following

Schemﬁ@b@éﬁﬂlegmﬁgeaﬁﬁeﬂﬂ&%mayﬂ@%ﬁ& reagfiamd cendiionEHdec), azo-
Cé Tnltigﬁ f’f[%% P% %‘%%1 X dbg%zootggzgﬁg‘%ﬁ) %L&ﬁ@gﬁﬂ&%s {Atm),

SO are own eaction seqb uences. in the follo
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fo gV\f bleﬁez Sroeisadi eEéCi) benzy! {Bn), m-chioroperbenzoic acid

(MCPBA), butyl (Bu), methanol (MeOH), benzyloxycarbonyl (cbz or Z), melting point
(mp), carbonyl diimidazole (CDY), MeSO;- (mesyl or Ms), 1,4-diazabicyclo{2.2.2}octane
(DABCO), mass spectrum (ms) diethylaminosulfur triflucride (DAST), methyl -butyl
ether (MTBE), dibenzylideneacetone (Dba), N-carboxyanhydride (NCA), 1.5
diazabicyclo[4.3.0]non-5-ene (DBN), N-bromosuccinimide {NBS}, N-chlorosuccinimide
(NCS), 1,8-diazabicyclo[3.4.0lundec-7-ene (DBU), N-methylmorpholine (NMM), N-
methylpyrrolidone (NMP), 1,2-dichloroethane (DCE), pyridinium chlorochromate
{PCC), N,N'-dicyclohexylcarbodiimide (DCC), pyridinium dichromate (PDC),
dichloromethane (DCM), propy! (Pr), diethyl azodicarboxylate (DEAD), phenyl (Ph), di-



15 and preparations which follow are provided to enable those skilled in
the art to more clearly understand and to practice the present invention.

They should not be considered as limiting the scope of the invention, but
a0 06/ (067100
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the following schemes are depicted witi2§eneralized 20 substituents;
however, one skilled in the art will immediately ap rem 1at the nature
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theostiugteae asﬁﬁﬁtmrpﬁ@ié)shtm@réwgqm@éyim@ﬂpmécﬂiagMDS) 4-Me-
Qﬁ&@mﬁw@& I $iprasisRIpArs Skt NA Bkl SR ANAMEINMIts (NICA),
36%%1? (P&%ﬁ%})[g 5n7v%n%gl-1ré%1l?%9%%9911&81%11159@ the pleﬁxes normal (n) iso (i-),

cyano-5 diflu or o m eth enog%/ 2-fluoro-4,1-1

MAEERAIPHERT - éffé@maﬁ%a}aﬁéﬁf?}w%@%‘g GomRRY o when Uised with an
-@lkidroe3(B-ChRippusicyah b~ R5BISsnER Nneosyj2< i SheptieRmiar, BIPAC

b @D daRCR ARG Mmethyl-benzamide
4-{2-]4-Chloro-3-(3-chloro-5-cyano- 287.1- 1-3 phenoxy)-2-fluoro-phenyl]-

2’7{32 2[ g%@tﬁ%&o?&?et @%H@Qn}vghﬁb%tl&{x'l B@@K&i@ @ﬁ@varwty of methods depicted

s G e A U AT 1 s
materials and reaoents used in preparing these compounds generally are either available
from commercial suppliers, such as Aldrich Chemical Co., or are prepared by methods
known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser's Reagents for Organic Synthesis; Wiley & Sons: New York, Volumes 1-21;
R. C. LaRock, Comprehensive Organic Tronsformations, 2°¢ edition Wiley-VCH, New
York 1999; Comprehensive Organic Synthesis, B, Trost and L. Fleming (Eds.) vol. 1-9
Pergamon, Oxford, 1991; Comprehensive Heterocyclic Chemistry, A.R. Katritzky and C.
W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive Heterocyclic Chemistry II,
A, R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic
Reactions, Wiley & Sons; New York, 1991, Volumes 1-40. The following synthetic
reaction schemes are merely illustrative of some methods by which the compounds of the
present invention can be synthesized, and various modifications to these synthetic

reaction schemes can be made and will be recognized by one skilled in the art having

© referred to the disclosure contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not
limited to, filtration, distillation, crystaliization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants



ethyl)- 3-methyl-benzamide 4-{2-[4-Chloro-3-(3-chloro-5-cyano-
ph.enoxy)-2-flu oro-phenyl] 1-5 acetylamino}-N-(2-dimethylamino- 543.42
542 - ethyl)-3-methyl-benzamide; compound with trifluoro-acetic acid

WR MIPRISFR 3-(3-chloro-5-cyano- phenoxy)-2-fluoro-phenyl] BGFEF2306/0671950
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methyl-4-(4-methyl-piperazine-I- 555.43 Bb4 - carbon yl)-ph en
yl]-acetamide; compound with trifluoro-acetic acid

2apal DRTBAENS- PRt LRSI ECEy R BESE SPISHERAY Y SHRIEHORASBATA IRETAZIES)-
54239 d R hidLin fBateyickmecyrpyawplidine- 1-carbonyl)-2- methyl-phenyl]
-acetamide 4-{2-[4-Chloro-3-(3-chloro-5-cyano 18

phenowy)ess pantahenyl c5iBaoh HiteeMttibhs acetiatinatei Wrtttaptirare

Xé’oﬁgﬁélt)eg’ &Ly %%Q{ng%h 2l Al DIRH R (Rehlorary Pé’é?:ﬁgn tempm ature
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DEI.QDQWI){tZE{ﬂE@I @pbenyd b3 0{Mtly24% QHId O identify optimal reaction

agGMRINOR): NalR ) anniauys I3 §§§&M~f Adtation.

propyl)-3- methyl -benzamide 2-[4-Chloro-3-(3-chloro-5-cyano- I-11

Ehgno%—}f_- h%rc]r)%ﬁNn{f %ﬁeﬁ%ﬁ A}@t% §¢Q§L oun s the reaction
roxy- plperldlne céi onyl)-2- met nyl| -ace aml
zcﬁt’@ﬂ%%%%%@(éf’érﬁ&fd Wéﬁﬂaeﬁ%ﬁ FOIORD iﬁa%tﬁg}rf NAfgrnative

54@138i642{whade) well known. The reaction sequences in the following examples are not
meant to limit the scope of the invention as set forth in the claims,

Examples of representative compounds encompassed by the present invention and
within the scope of the invention are provided in the following Tables. These examples
and preparations which follow are provided to enable those skilled in the art to more
clearly understand and to practice the present invention. They shouid not be considered
as limiting the scope of the invention, but merely as being illustrative and representative
thereof.

Some structures in the following schemes are depicted with generalized
substituents; however, one skilled in the art will immediately appreciate that the nature of
the R groups can be varied to afford the various compounds contemplated in this
invention, Moreover, the reaction conditions are exemplary and alternative conditions
are well known. Thereaction sequences in the following examples are not meant to limit

the scope of the invention as set forth in the claims.

In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of IUPAC systematic
nomenclature. If there is a discrepancy between a depicted structure and a name given
that structure, the depicted structure is to be accorded more weight. In addition, if the
stereochemistry of a structure or a portion of a structure is not indicated with, for
example, bold or dashed lines, the structure or portion of the structure is to be

interpreted as encompassing all stereoisomers of it.

TABLE 1
NAME mw ms mp

Cpd.
No.




- methyl-4-(morph ohne-4-carbonyl) phenyl]-acetamide WO 2007/045572
PCT/EP2006/067190 -31 4-{2-[4-Chloro-3-(3-chloro-5-cyano-
phenoxy)-2-flu oro-phenyl] 1-13 acetylamino)-3-methyl-N-pyridin-4-
WERIWH4EHM+1) - yimethyl-benzamide; compound with trifEiofGE2e {67190
acid 4-{2-[4-Chloro-3-(3-chloro-5-cyano3(phenoxy)-2-fluoro-phenyl] 1-14
acetylamino}-3-methyl-N-(2- 569.46 569(M+1) - pvrrolidin- 1 _-vl-ethyl) -ben

zamide t@ﬂmetﬂ‘lﬁzvflﬁﬂ-’trm@@@&acetlc acid 4-

(0:14-CRIBRSTIRSIERIHaERO Fenoxy)-24gw®-phenydsg-15 .
acetylamﬁjlé‘}? ’é—Y SR %ﬂ%‘ﬁlﬁbﬁ%lﬁl 563(M+_I) -

hvlmatbhviboanzamida:-camunain

VALY " gC Jd}ﬂf}ljb' 5‘“ énuunu acetc a\,ld
e ro et 10 | 52
acetylarun ol 03 2N e MmB86.44 84511 - | 2571

1,3]d|cm@q#@]ﬂ@myuﬁ‘scmetbwhmmlde 7.1-
A-{23[4-Bremey3-1Foyemoienidl7 difluoromethydphhoxy)-2-fitibro- § B%gy 1
532 26 2@ phanyiatergibmiberacnaethyl- 268.1 benzoic acid '

A-{2-[4-Bronb-8bisreyine: @ﬂ%ﬁﬂtﬁ)%ﬁethyl phenoxy)-2-fluoro- 205.6- . .
1-18 pheRSIPRR ety RN cg -1603.44 602 2Ga%B4limethylapino-gth 13.3-
yl)-3- mel iﬁ%@fﬂ&& e enzﬁi R 3 -[4-chloro-3-(3-chloro- 242.0-

4—{2 [4-Chloro-3-(3-chloro-5-cyano-
phenoxy)-2-fluoro-phenyl]-

I-5 | acetylamino }-N-(2-dimethylamino- 543.42 542 -
ethyl)-3-methyl-benzamide; compound
with trifluoro-acetic acid

2-{4-Chloro-3-{3-chloro-3-cyano-
phenoxy)-2-fluoro-phenyl]-N-[2-
[-6 | methyl-4-(4-methyl-piperazine-1- 55543 554 -
carbonyl)-phenyl]-acetamide;

compound with trifluoro-acetic acid

2-14-Chloro-3-(3-chloro-5-cyano-
phenoxy)-2-fluoro-phenyl]-N-[4-((R)-
3-hydroxy-pyrrolidine- | -carbonyl}-2-
methyl-phenylj-acetamide

542.39 542(M+1) -

4-{2-14-Chloro-3-({3-chloro-5-cyano-
I8 phenoxy)-2-flnoro-phenyl]-
acetylamino }-N-(2-hydroxy-ethyl)-3-
methyl-benzamide

516.35 516(M+1) -

4-{2-[4-Chloro-3-(3-chloro-5-cyano-
phenoxy)-2-fluoro-phenyl]-

I-9 | acetylamino }-3-methyl-N-{4-methyl- 570,45 570(M+1) -
piperazin-1-yl}-benzamide; compound
with trifluoro-acetic acid

4-{2-14-Chloro-3-(3-chloro-5-cyanoe-
110 phenoxy)-2-fluore-phenyl]-

~ | acetylamino }-N-((R)-2-hydroxy-
propyl}-3-methyl-benzamide

530(M+1)y | 2490-

53038 | SogeM-1) | 2494

2-[4-Chloro-3-(3-chloro-5-cyano-
11 phenoxy}-2-fluoro-phenyl]-N-[4-(4-
hydroxy-piperidine-l-carbonyl)-2-
methyl-phenyl}-acetamide

556.42 556(M+1) -

2-14-Chloro-3-(3-chloro-5-cyano-
12 phenoxy)-2-fluoro-phenyl}-N-[2-
methyl-4-(morpholine-4-carbonyl)-
phenyl}-acetamide

542.39 S42(M+1) -




1-19 5-cyano-phenoxy)-2-fluoro-phenyl]- 493.7 492 243.0
acetylamino}-benzoic acid 4-{2-[4-Chloro-3-(3-chloro-5-cyano- 1-20

phenoxy)-2-fluoro-phenyl]- 546.38 545 - acetylamino }-N-(2,3-dih

drox
WE 45 hethyl-benzamide 3-Chloro-4-{2-[4-chloro-3-(3- %3(524%%’%7190

5-cyano-phenoxy)-2-fluoro-phenyl]- 563384 562 202.8 acetylamin o
}-N-(2-dimethylainino- 203.6 _ethyl)-benzamide

4-{2-[2 %r{arg%yy@h Sr%rﬁdn%‘:él AGYSYY.0- 1L-22
phepoxy)- r0- 74 516 2708
agg yI ? - é%émhe‘% \A‘?{g [4tCh g?r)(;{]i%-(i CSFIS o(rl\c/)pgl)cy ANno- |
23 phe ggag[aenyl] 529 4 528 - gcetylamino, }-3-methyl-N-(2
brodsldgatplae
4-{2-[4 B;[aliﬂ@ﬁi&iﬁb&erph%@mam phenoxy)-2-fluoro-phenyl]- 1681 1-24
atetylantierpliN Y 3Hdiokg-NF(B- 677.98 676 I604¢ thic¥hddhdiin F4-yD)
-ethyl]-Bvrmadifil Bedzshylidana@nde7/045572 PCT/ER2006/067190 -32
A-{2-] IA-B?WQCI(’W&HH#\W%?E?#F E}'QI"Fan( \)-2-fluoro-phenyl]- 219.
1-25 aph mﬁfﬁyﬁa &P ?%E)'chyéﬂg 94 B42 221.6
p‘!‘{?§§[ difi L &Qrgn tp% TWIRENEAMIde | 56341 | 563 M) -
A-{2-[4r £RI0§0-35 Qals#8, phenoxy)-2-flyoro-phenyl]- 222.0
acetylclr{ﬂﬂgc}f&\la@t@lmhylamlno 1- 601.9600 223.2 |methyl-ethyl
F3-methay FDpnTaviEe A I 2ndBromani(3-¢hloro-5-cyano 127
phenoxyh2:fixprd-fhenyi}h&d191 612 214.
I-16 | acetylamino }-N-((R)-2,2-dimethyl- 586.44 54511 -
[1,3}dioxolan-4-ylmethyl)-3-methyl-
benzamide
4-{2-[4-Bromo-3-(3-cyano-53-
difluoromethyl-phenoxy;-2-fluoro- 267.9-
17 pheﬂy1]~acety§1(a£ino }—3}—]methy1— 533.3 232 268.1
benzoic acid
4-{2-[4-Bromo-3-(3-cyano-5-
difluoromethyl-phenoxy)-2-fluoro- 205.6-
I-18 | phenyl]-acetylamino }-N-(2- 603.44 602 206’ 6
dimethylamino-ethyl)-3-methyl- ‘
benzamide
3-Chloro-4-{2-{4-chloro-3-(3-chloro- 247 0-
I-19 | 5-cyano-phenoxy)-2-fluoro-phenyl]- 493.7 492 243.0
acetylamino }-benzoic acid '
4-{2-[4-Chloro-3-(3-chloro-5-cyano-
henoxy)-2-fluoro-phenyl}- -
I-20 gcetylamino}—N-(2,§—dih§rdroxy— 546.38 545 )
propyl)-3-methyl-benzamide
3-Chloro-4-12-[4-chloro-3-(3~chloro-
3-cyano-phenoxy)-2-fluoro-phenyl]- = 202.8-
21 acctylamipno}-N—(Z—dimathylimino— 263.84 262 203.6
ethyl)-benzamide
4-12-{4-Bromo-3-(3-chloro-3-cyano- 270.0-
I-22 | phenoxy)-2-fluoro-phenyl]- 517.74 516 270‘ Q
acetylamino }-3-methyl-benzoic acid '
4-{2-[4-Chloro-3-(3-chloro-5-cyano-
henoxy)-2-fluoro-phenyll-
[-23 gcetylammo}—S—metgyl—]g-(z- 2294 528 i
methylamino-ethyl)-benzamide
4.12-[4-Bromo-3-(3-chloro-5-cyano-
phenoxy)-2-fluoro-phenyl]- 168.1-
I-24 | acetylamino }-N-[2-(1,1-dioxo- 135 677.98 676 170‘ ]
thiomorpholin-4-yl}-ethyl]-3-methyl- '
benzamide




acetylamino }-3-methyl-N-(2- 216.9 pyrrolidin-1-yl-ethyl)-benzamide

4-12-[4-Bromo-3-(3-chloro-5-cyano- | 28 phenoxy)-2-fluoro-phenyl]-

629.91 628 219.8- acetylamino }-3-methyl-N-(2- 222.0 mor
WRGHRIALEBhy1)-benzamide N-(2-Amino-ethyl)-4- {2-[4-chlofocs E2g e/06719

(3-chloro-5-cyano-phenoxy)-2-fluoro- 518.37 514 207.6- phenyl]

-acetvlamlno }-3-methyl- 208 6 benzamide 4-{2-[4-Bromo-

H‘ﬁ r%fi 133@ H '“xcyf-‘ﬁ“?ﬁ’)oro phenyl] 126.5-

gl 4‘;{5(1 e)[ zin- 628193 627,127.0 1gykethy|) 219.6-
S a2l

\loro-5-cyano- -31 221.6
FAA@Lo- pheny 117 8- | acetylamino }-3-methyl-N-pyrroljdin-3-

86 HGA 2By ny-DeRZABIdE dcYdnls-Bromo-3-(3-chloro-5-cyand- 132
pggg Xy hrerditiorD-Mnanypheid4-33 632 1977 %ggylamino Jsgachlor

198.3 | pyerphidimad -¥-Eiihdseiaamidel 4-{2-[4-Bromo+3-(3-cyano-5¢ |
difluoromedhiiefHahd VR MihsRsABIME 39 648 160.0-

7
BEHs

phenyl]%atetjrm -%féFﬂBVE)“P\'IS(QYEE’éB 7 Irolidin- I-yl-ethyl)-benzami
FR44- 3P§ﬁﬁ§’é’{g§ ?28&00{9%‘ RSN difluoromet hy|6pa§moxy)-2-fwaroz- 62?2%7'
628 2c2?‘2ta %ﬁf‘{‘ ! éi]ﬁd@ethyl N-(2- 203.7

g)ﬁluu 4!4_:{.2-¥4th 8; HA=Brgmo-3-(3-cyano-5- 1-35
ifluoro Wy@mﬂm geﬂylpro- 90.39 %89 - 219.8-~
pheyl]-aeatylamined-NeR)R-(228.8 63631 628 2220

hydroxysprogyllisB4neetibdrramide 2-[4-Bromo-3-(34ichloro-5-cyano
N-(2-Amimno-ethyl)-4-{2-[4-chloro-3-

(3-chloro-5-cyano-phenoxy)-2-fluoro- 207.6-
L-29 | phenyl]-acetylamino}-3-methyl- S15.37 S14 208.6

benzamide

4-{2-14-Bromo-3-(3-chloro-5-cyano-

henoxy)-2-fluoro-phenyl] - 126.5-
1-30 Ecetylarglino}—3~me£1y1—)\3’!—(2—piperazin— 628.93 627 1270

1-yl-ethyl)-benzamide

4-{2-[4-Bromo-3-(3-chloro-5-cyano-

henoxy)-2-fluoro-phenylj- 117.8-
I-31 gcetyiammo}-3-me§y1_N»pyrroﬁdm-3- 585.86 o84 120.0

yl-benzamide

4.12-[4-Bromo-3-(3-chloro-5-cyano-
.32 phenoxy)-2-fluoro-phenyl}- 63433 632 187.7-

acetylamino }-3-chloro-N-(2- 198.3
pyrrolidin-1-vi-ethyl)-benzamide

4-12-[4-Bromo-3-(3-cyano-5-

difteoromethyl-phenoxy)-2-fluoro- 160.0-
[-33 phenyl]-acetylamino}-3-chloro-N-(2- 649.89 648 165.7
pyrrolidin-1-yl-ethyl)-benzamide

4-{2-[4-Bromo-3-(3-cyano-5-
difftuoromethyl-phenoxy)-2-fluoro- n 202.4-

I-34 | Chenyl]-acetylamino}-3-methyb-N-(2- | 0204 628 203.7

pyrrolidin-1-yl-ethyl)-benzamide :

4-{2-[4-Bromo-3-(3-cyano-5-

difluoromethyl-phenoxy)-2-fluoro- « 225.5-
L35 phenvl]-acetylamino }-N-({R)-2- 590,39 589 228.8
hydroxy-propyl)-3-methyl-benzamide
2-14-Bromo-3-(3-chloro-3-cyano-
1-36 phenoxy)-2-fluoro-phenyl}-N-(4- 244 .9-
methanesulfonylaminocarbonyl-2- 2467

methyl-phenyl)-acetamide




[-36 phenoxy)-2-fluoro-phenyl]-N-(4- 244.9-

methanesulfonylaminocarbonyl-2- 246.7 methyl-phenyl)-acetamide | | :

WO 2007/045572 PCT/EP2006/067190 -33- 2-[4-Bromo-3-(3- ?*h |- 7
WORHESB-fluoro-577 207.0- chloro-4-guanidino209.0 acetdrh 0067067190

2-[4-Bromo-3-(3-cl-38 phenoxy)-2-fluor@878 chloro-4-gu

anidinoacetamide; trifluorN(2-Amino-2-mel-39 [4-bromo-3-(3-chl60

gty

phend SHaseacet 14-{2-[4- Bromo 3-(3- chloro "5vc3
phgna chﬁ% %‘@ ‘%ﬂg %g? aceityldifid}-3-chlofdN-[2- j-%?g%
} -t

684.34 uoro- plperl yI] benzarnide;hydrochlorigle salt

Al LN,

N2 1134‘31‘6&%‘8‘%3%&!!61‘@5”5 hotALetny!
}-4-{24 [ﬂ, HIR9- Q-ﬂ%@hl@m@ﬂé (34 100.1 cg%wgiphenoxg)]g
B arehplhenyluadatytaminm P ohdotp-bgnzamide
4-{2-[4-Broamod8; (BhimeeSicyeidsalthenoxy)-2-fluoro-phenyl] 1-42

acetylaiifbRauieicransiid-162py824 65.1 dimethylamjno-1-methylethyl)
ek ﬁa&%ro-&cyanc@e&% 607

fér 2£3B?B
] Ee \_‘ ﬁ%’? 3%2&2 0 acetylamino

AR BLCW'EU hyt—=benzamice
(5-CRIOSRsSsRuARR- 1 44 phenpxy)-2-fluoro-phenyl]-N- 2-140,) '
( ggg 4-(Noraethyb guanidinocarbsggiphenyl] -phenyl] 143"3
4-{2-[4-Biivar-Pifdediorn-Breyano- :

benzamide; hydrochloride salt

N-{2-{Bis-{2-hydroxy-ethyl)-amino]-
ethyl}-4-{2-[4-bromo-3-(3-chloro-5-
cyano-phenoxy)-2-fluoro-phenyl] -
acetylamino J-3-chloro-benzamide

I-41 668.34 160.1

4-12-[4-Bromo-3-(3-chloro-3-cyano-
phenoxy)-2-fluoro-phenyl}-

1-42 | acetylamino}-3-chloro-N-(2- 622.32 190.1
dimethylamino- 1-methyl-ethyl)-
benzamide

4-{2-[4-Bromo-3-(3-chloro-5-cyano-
i phenoxy)-2-fluoro-phenyl]-

I-43 acetylamino }-3-chloro-N-{1-ethyl- 648.36 2129

pyrrolidin-2-ylmethyl)-benzamide

2-[4-Bromo-3-(3-chloro-5-cyano-
phenoxy)-2-fluoro-phenyl}-N-[2-

44 1 hloro-4-(N'-methyl- 39324 592

guanidinocarbonyl)-phenyl]-acetamide

4-{2-[4-Bromo-3-(3-chloro-5-cyano-
phenoxy}-2-fluoro-phenyl]-

1-45 | acetvlamino}-3-chloro-N-(1,1- 662.38 70.0
dimethyl-2-pyrrolidin- 1-yl-ethyi)~
benzamide
2-[4-Bromo-3-(3-chloro-5-cyano-

1-46 phenoxy)-2-fluoro-phenyl]-N-[2- 607.27 606

chloro-4-(N'.N'-dimethyl-
gnanidinocarbonyl)-phenyl}-acetamide

4-{2-[4-Bromo-3-{3-chloro-3-cyano-
phenoxy)-2-fluoro-phenyl}-

I-47 | acetylamino }-3-chloro-N-[2-((R)-2,5- 662.38 i79-181
dimethyl-pyrrolidin- 1-yl}-ethyli-
benzamide




phenoxy)-2-fluoro-phenyl] 1-45 acetylamino}-3-chloro-N-(1,1- 662.38 70.0

dimethyl-2-pyrrolidin-1-yl-ethyl)- benzamide

2-[4-Bromo-3-(3-chloro-5-cyano- 1-46 phenoxy)-2-fluoro-phenyl]-N-[2-
WEOPIIPEEB chloro-4-(N',N'-dimethyl guanidinocarbonyl) -pH&ryfjE2006/067150

-acetamide 4-{2-[4-Bromo-3-(3-chloro-Z£yano- phen

oxy)-2-fluorg-phenyl] 1-47 acetylamino}-3-chloro-N-[2-((R)-2.5- 662,38

179- 181 {armelaﬁ Bréﬁgmhloaﬂgﬁ)%mj bénzamide WO 2007/045572
PCT/EPD r 4-Brqmo-8-( ro-5-cyano- phen
o&;‘;)é c&la@ g%“"%ﬁ( &Lh 1305

er 8} -3-chloro-N-(4+methyl- 634.3
130.5 %ﬁ%ﬁ L %lr%%rélrlmde trl uoro aicetic acid salt

N=(2-A Iﬁ"cg AR Tet TRy - I Bromo-3-(3-chioTro-5-Ccyano- 158-
1-49 pqang%yﬁ@jlpmﬂgmsyéhﬁ .29 160.8 acetylamino

}HB4eh|osbehenpatnithertipdractiloride salt 608.29 llgg 8

204.0 ahﬁiwamtslwléhmro N-(1-methyl- pyrralidin-3-yl)-henzami

4(2-[4] éré?r{d*-@
26 %5 hyd26:x3ymethyl-cycloprogyl$04.0

4-{2-[4-BryhoaBr(3- oo G hepanoideb0 phenoxy)-2-flu oro-phenyl]%gzo.s
a@sﬂlyldﬁﬂ el "I% 8r
benzaT F&lﬁ?ﬂ?jﬁ _Fggﬁgg' -{écﬁ’lorc}’- -cyano-

N “—%’r‘i’é’ﬁoxy) -2-fluoro-phenyl]- 247.7 1-51

lrn

4,{2 [4-Bromo-3-{3-chloro-3-cyano-
phenoxy)-2-fluoro-phenyl]-

151 | acetylamino }-3-chloro-N-(1- 607.26 B
hydroxymethyl-cyclopropyl)- ’
benzamide

4-{2-[4-Bromo-3-(3-chloro-3-cyano-
phenoxy}-2-fluoro-phenyl}-

1-52 | acetylamino }-3-chloro- N (3-methyl- 669,35 95-105
1,1-dioxo-tetrahydro- 18 -thiophen-3-
yl)-benzamide

4-{2-[4-Bromo-3-(3-chloro-5-cyano-
1-53 phenoxy)-2-fluoro-phenyl}-

“ | acetylamino }-3-chloro-N-(2-
methanesulfonyl-ethyl}-benzamide

643.32 2355

4-{2-[4-Bromo-3-(3-chloro-3-cyano-
phenoxy)-2-fluoro-phenyl]- :
I-34 | acetylamino }-3-chloro-N-((3S, 48) 4. 671.33 245
hydroxy-1,1-dioxo-tetrahydro- 1.5
thiophen-3-yl)-benzamide

4-{2-[4-Bromo-3-(3-chloro-3-cyano-
phenoxy)-2-fluoro-phenylj-

1-55 | acetylamino }-3-chloro-N-{1,1-dioxo- 655.33 236.6
tetrahydro- 125 thiophen- 3-y1)-
benzamide

4-{2-{4-Bromo-3-(3-chloro-3-cyano-

1-56 phenoxy)-2-fluoro-phenyl]-
acetylamino }-3-chloro-N-(1,4-

dimethyl-piperidin-4-yl}-benzamide

648.36 96.0

N-(1-Aminomethyl-cyclopropyl)-4-{2-
[4-bromo-3-(3-chloro-5-cyano-

I-57 | phenoxy)-2-fluoro-phenyl}- 606,28
acetylamino }-3-chloro-benzamide;
trifmoroacetic acid salt

148.0-
152.4

4-{2-[4-Bromo-3-(3-chloro-5-cyano-
phenoxy)-2-fluoro-phenyl]-

1-58 | acetylamino}-3-chloro-~N-(2-hydroxy- 625.3 69.1
1-hydroxymethyi-1-methyl-ethyl)-
benzamide




ph enoxy) - 2-flu oro-phenyl] 1-52 acetylamino}-3-chloro-N-(3-methyl-

669.35 95-105 1,1-dioxo-tetrahydro-1A?-thiophen-3- yl)-benzamide

4-{2-[4-Bromo-3-(3-chloro-5-cyano- I-53 phenoxy)-2-fluoro-phenyl]-
WeAB3PH8B. 5 acetylamino }-3-chloro-N-(2 methanesulfon PCT/EP2006/067190
yl-ethyl)-benzamide 4-{2-[4-Bromo-3-(33shloro-5-cyano-
phenoxy)-2-fluoro-phenyl] 1-54 acetylamino}-3-chloro-N-((3S.4S)-4-
617MS%@W@MWII@EPQW&I@W@%W%@@%When 3 -yl)-benzamide

acetylamlno} -3- chloro N-(1,1- d|oxo 655.33 236.6 tetrahydro-1
6-thiophen-3-yl) benzamide 4-{2-[4-Bromo-3-(3-chloro-5-cyano- 1-56
phendxgRpotefchiemyascan B 56 OB T2a dstEsRTig 1e3ddh Srion-eryioxy
obmrm&qamsﬂ@ldn@bymm»mmﬁMe MheAdnimiomedhyd ey clogr opyl)ver tfd to the
[éopxr gaEiH@iﬁo%&é’ RO AR Pl e RRBN Y )sdoHuRyQuRieaydls 4-amino-
06 2 fyl -3- chIorP gen% de; tr| u%roa%etl aci dds?ito
> fﬂzﬁdﬁa%%%s@f g 7o BB AR ﬁe?’l%é’xe% oo gra 8"‘“1 ®
a@férgﬂm m@}t@aéﬁwb%ﬂwa@ﬁwwm@%gr&mf l%ggséy %fqud amide 13.
-methyl-ethyl) benzamide WO 2007/045572 PCT/EP2006/067190 -35 1.
Mass 8p8é¢iMEdata corresponds to the hydrolyzed diol.

R‘

10a: Y = alkoxy i1 cten 2 12a: R" = alkoxy
10h: Y = OH P E 12b: R" = OH
: e Y=Cl step 3 12¢: R" = (1

" Ar = phenyl substituted with halogen, cyano,
hatoalkyl, alicyl, cycloalkyl

R = halogen, alkyl, alkoxy
CONR*R" R' = hydrogen or fluorine

R = hydrogen, alikyl, halogen or an activating
13 group
R"' = hydrogen, halogen or allkyl

3-Aryloxy-2-fluoro-4-substituted-phenylacetic acid esters (10a, R = halogen or alkyl, R' =

10 fiuoro) compounds were accessible by exploiting the faciie displacement of fluorine
atoms from fluoroaromatic compounds. Treatment of 1,2,3-triftluoro-4-nitro-benzene
(15) with an alkali metal phenolate results in displacement of the 3-fluoro group with
good regioselectivity to afford 16a (SCHEME 2). Treatment of 16a with carbanion
formed by deprotonation of rert-butyl ethyl malonate resulis in the regioselective

15 introduction of a malonic ester (16b) which is subjected to acid-catalyzed hydrolysis of
the tert-butyl ester and decarboxylation to afford 16c. After introduction of the phenoxy
and acetic acid (or acetonitrile) moieties, the nitro group is readily converted to other
substituents at the 4-position. Reduction of the nitro substituent afforded 17a which was
subjected to Sandmeyer conditions to introduce a bromo 17b or chloro 17 substituent.

20 Optionally the bromo substituent was further reacted with a dialkyl zinc (the Negishi
coupling) to afford 4-alkyl-3-aryloxy-2-fluoro-phenylacetic acid compounds exemplified
by [7c and 17d.



Compounds of the present invention can be prepared readily from

3-aryloxy phenylacetic acids 10b. The appropriate phenylacetic acid

compound is converted to the corresponding acid chloride 10c and
WEHEEHEEH®RWith an optionally substituted 4-amino 5 benzoiSdi&'@80a{ 47 %

After hydrolysis of the ester the resulting&arboxylic acid 12b is activated

and treated with a primary or secondary amine to afford the desired amide

13. sBrbipsharerpline ofpresesrina beikes @uistiplviinepitieh gigprgnepgnd aryl

siefﬂnteMsHZ e (¢)rh@G@RYr ABachYhenatkony Ak dtep @ iPam Kene.alkparaction is

? ﬁa&ur@ﬁd@@%ﬁ‘&hm %%Eegf'aﬁlgﬁgtéd P bRBAAYE ligand

ogen no, ro kyl, al
PR R it Flbih el o Tas s

5 r&/@aoaéwcaﬂwhwgﬁsg@ﬁ Bran aab%h%@om B R corp Ry e ereal solvents

hatogéndos-atie/IDME-Ary [OMF 2:8 waiteble-slibstitateidiphenylacstiy avidt elevated

e3iapaktPa, R = halogen or alkyl, R 10 fluoro) compounds were -

accessible by exploiting the facile displacement of fluorine atoms from

fluoroagematie sompounds. Treatment of 1,2,3-trifluoro-4-nitro-benzene

(15) with an alkali metal phenolate results in displacement of the 3-fluoro

group with gged reg|oselect|V|ty to afford 16a (SCHEME 2). Treatment

16a with gg ; , ; ' 2

decarboxylatléﬁ to afford sé. L iRtroguction of the phé‘ﬁbﬁ( arin{d a
i .. P L wim@mmSBﬁﬁﬂd;!Bt Cmtﬁé ?F

ioh—RethacRicrofaernitro sy STTUE N rded
17a which wag subjected td %’aandmeyer conditions t@rintredecoa birerfio

n

I7b or chlq{o e slybstltuent 17e: R" = C}

step 8

18a: R" = CH(CO,Bu)CO,Et
% 1§b: R = czaicoi& o
10 The requisite phenols utilized in the condensation with 15 or 18b were prepared as
depicted in SCHEME 3. Dibromofluorobenzene (20a) was treated with sodinm
methoxide resulting in displacement of the fluorine substituent to afford 20b.
Monometallation and formylation of the resulting lithium salt with DMF afforded 21.
Conversion of the formyl group into a diflucromethyl group was effected with DAST.
15 Demethylation of the methyl ether afforded the requisite phenol 23. 3-Chloro-5-
hydroxy-benzonitrile (24¢) was prepared form 3,5-dichioro-benzonitrile by displacement
of a chlorine substitutent with sodium methoxide and demethylation of the resulting
ether to afford 24c.

SCHEME 3



20 Optionally the bromo substituent was further reacted with a dialkyl zinc
(the Negishi coupling) to afford 4-alkyl-3-aryloxy-2-fluoro-phenylacetic
acid compounds exemplified by 17c and 17d. WO 2007/045572

WPEH 96/067190 -36 The Negishi coupling of organoziht HaiHas €71

10

20

25

dialkylzinc with haloarenes and aryl trifiéites is an effective means for
attachment of an alkyl group to an arene. The reaction is_catalyzed b

palladium Pd(0) um is Ere‘fé Gied to a bitk ﬁ)é]% d
including Pd(dppf)CI Pd( )C1AZ M. Hg{[%'egt Tetr ron Lett.
2004 45:817 5 819) Tygically the reactiongigagun an inert aproti

solvent
and common ethereal salvents include digxane, DME and ar
suitable. The rﬁo%ﬁé%@%monly run ataelevateﬂﬂenérﬁ-ﬁér%ﬁ% - gﬁg
SCHEME 2F Q4¢ft{ F)rFVO\RO-a R{+R190step4R,~, ON stzep 1
~0OZN 15 step 2 16a: R'=F step 5 C17:R"=2 step 8 step 10 16b: R' =
CH(C02Bu)CO2Et 17bt RERF4LBr 16¢: R'= CH2COEAgIep 6 j 17¢: R’
= Me step 3 step‘?‘r%m', RE: 8 7N 18a: R" =
CH(CO2Bu)C02E{*B8b: R" =LH2COZEt step 10 The redliisite phenols
utilized in the condensation V\éi:;h 15 or 18b were prepared(&s depicted in
SCHEME 3. Dibromofluorobenzene (20a) was Meatéﬂméa%ogl@%\{c
step 2 [ 2 4c: R = OH

a
F

The amide may be formed by any appropriate amidation means known in the art
from the corresponding esters or carboxylic acids. One way to prepare such compounds
is to convert an acid to an acid chloride and then treat that compound with ammonium
hydroxide or an appropriate amine. For example, the ester is treated with an alcoholic
base solution such as ethanolic KOH or LiOH (in approximately a 10% molar excess) at
room temperature for about 30 minutes. The solvent is removed and the residue taken
up in an organic solvent such as diethyl ether, treated with a dialkyl formamide and an
excess of oxalyl chloride. This is all affected at a moderately reduced temperature
between about -10 to 10° degrees C. The resulting solution is then stirred at the reduced
temperature for 1-4 hours. Solvent removal provides a residue which is taken up in an
inert organic solvent s e.g. DCM, EtOAc, THF or toluene, cooled to about 0° C and
treated with concentrated ammonium hydroxide or an appropriate amine. Excess amine
must be provided as the reaction produces HCl which forms a non-reactive ammonium
salt. Alternatively a trialkyl amine or pyridine is incorporated in the reaction as a base to
react with the HCl formed during the reaction. The resulting mixture is stirred at a
reduced temperature for 1-4 hours. Alternatively one skilled in the art will appreciate
that the amidation of an acyl halide can be carried out in an aqueous organic solvent in
the presence of an alkali metal carbonate and the appropriate amine (Schotten-Bauman

conditions)

Alternatively the acid may be activated with 1 equivalent of a suitable coupling
agent or dehydrating agent, e.g.,1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride, CDI (1,1'-carbonyidiimidazole) or DCC (1,3-dicyclohexylcarbodiimide).
Numerous additives have been identified which improve the coupling efficiency
including, 1-hydroxybenzotriazole and 3-hydroxy-3,4-dihydro-4-oxo-1,2,3-benzotriazine



methoxide resulting in displacement of the fluorine substituent to afford

20b. Monometallation and formylation of the resulting lithium salt with

DMF afforded 21. Conversion of the formyl group into a diflugromethyl :
WEr I WEY Rffected with DAST. 15 Demethylation of the mefifyl/&fEpe067120

afforded the requisite phenol 23. 3-ChloB8-5- hydroxy-benzonitrile (24c)

was prepared form 3,5-dichloro-benzonitrile by displacement of a chlorin
ST GO eI RSN AHO o e PR mde (E.
ethersth afidFd Rekes SBHENAE. 3 WO 2000045372 O TED2DBBI06TESD. A
-84 Bh R BLRMENGRMoo3 168 stemissiop &bl R gRaiReduing have
Etagg 4:{'21:21?5’1\%1_ %’H Qd %—gx 29{? 't@ez %%s%zal}t B ekdE g‘ro%%elg'éz\ﬁp&ﬂsed
PR "step o, f&Pﬁ—CS step 1~y 24b: R=0OMe_step 2 (-, .

5 daeir Tooe PHESAIS YRATBE TIRMEY B &hy %Mﬁ@aﬁﬁ%éﬁof Pepride

nfeamssknSwin gor teriag, FomYih t2¥PeBpblwgihd\eliens artErbdxgligo Chemical

aGiERoRNE YA, IPRIERFTRSHUER SANTHONNACICIDea) Motk aa@aid 101867,
acid chloride and then treat that compound with ammonium 5 hydroxide or

zgsap?g%@gﬁr@&%m%f@é ﬁ%?éﬁplgﬁﬂﬁoﬁ%%ﬁé%@ﬁ%m@éﬁwla #laehgliety of
on such.as ethanolic or LiQH (in,approximately a 10% . ..
TP EREEELR Ugn r%(g’ﬁ%?g?nnﬁlesr%\l}%r%a%?gbo& é?)dnnf}%ﬁ%éas&q Céxs% vlgnt?1 ¢ form of

10 réshistedoaid tAbvestirestalund apdcdhesiyincassiencelidivns antsins
etheipdentechwmisasdiatybtandanTide anciart iewaeis of oxtiisicioriden
Thisis:alafe tgﬂil@tr%m%?m%f%%%@l_@tﬂﬁ%ﬁﬂ%@ﬂ%ﬁ%ﬂenous drip)
about -10 to 10 degrees C. irhe r&_sultlng SO|lé'[I0p IS ther‘t\rstir(ried atlt(h .ch
réﬂ?}ff%ld’alrgﬁ%ﬁrg AFETO T4 hBLFST SoNvent removal provides a residue may
winidhde aaRepIaHIN HRREMERGARTE RONERLsIE ) O NRIERORE, SERIEBPTY

15 toluendscagiedhiadataih e Gard off edrteidivuithicondentpatedredrmzoniirof
hydraxide a6 A5 BTG IHRNE FXRRARATUAS dosing regimen which can be

adjusted according to the degree of affliction and the patient's response to the active
ingredient.

_ A compound or compounds of the present invention, as well as their

20 pharmaceutically useable salts, together with one or more conventional excipients,
carriers, or diluents, may be placed into the form of pharmaceutical compositions and
unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and the unit dosage forms may contain any

25 suitable effective amount of the active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical compositions may be employed as
solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled
capsules for oral use; or in the form of suppositories for rectal or vaginal administration;

30 or in the form of sterile injectable solutions for parenteral use, A typical preparation will
contain from about 5% to about 95% active compound or compounds (w/w). The term
"preparation” or "dosage form” is intended to include both solid and liquid formulations
of the active compound and one skilled in the art will appreciate that an active ingredient
can exist in different preparations depending on the target organ or tissue and on the

35 desired dose and pharmacokinetic parameters,



must be provided as the reaction produces HCI which forms a
non-reactive ammonium 15 salt. Alternatively a trialkyl amine or pyridine is
incorporated in the reaction as a base to react with the HC1 formed

WERAPHOMIE Reaction. The resulting mixture is stirred at a red&EagF2006/067190

10

15

20

25

30

35

temperature for 1-4 hours. Alternatively 8fe skilled in the art will
appreciate that the amidation of an acyl halide can be carried out in an
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reviewed, see e.g., M. Bodans ké" Principles of P Qﬂde. yntt{wéesmS \fonic acid
SRR PEHEE TRANTPATE P Br IS A PANTLn o R e fonie acid.
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PresserRagoRiatend, ALARIbhheneatfpaitndsiof e priesentsinfentiord, 4-
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(IR RS NP R S8 e éﬁh%ngé)ﬁgﬁfgg,ms%_ﬁ!fioﬁ%? aarSIons, > Ay
syutpbcoicuspdasishalBinmsilisison frciskealeiminasitidy dicynaphthoic acid,
efficagieusinhenriadannistieraddyidthedrbetiseobatininistfatioedindledimgpcidic
C%t;](t)l{blﬁo {nfravenaus driRkiRRicalhawe @é%%ha@gﬁwyﬁ%ﬂ@n, e.g., an alkali
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the patient's resporise to the active ingredient. A compound

or Com%g n(rjesf %e%il%é-féﬁxéa%a {{l\é%?ﬂét’%g@ﬁa}@%ﬂlé%@% gﬁts formed from acetic

pharmaceu%ca : ts, tagether with c&ne.or more ane.gtloRaé horic

e*’ﬂ&réﬁw@&m&@%r%rmg,%%méh&%% SHib e A - phosphori

phaidnacerticatidoripositidrreding, potassium, calcium, zin¢, and magnesium, It
should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the

same acid addition salt,

Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating material.
In powders, the carrier generally is a finely divided solid which is a mixture with the finely



unit dosages. The pharmaceutical compositions and unit dosage forms
maybe comprised of conventional ingredients in conventional proportions,
with or without additional active compounds or principles, and the unit

WK GE4SThs may contain any 25 suitable effective amountf6iHEx84{(&7190
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ingredient commensurate with the interd@d daily dosage range to be
employed. The pharmaceutical compositions maybe employed as_ solids,
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parameters, WO 2007/045572 PCT/EP2006/067190 -39 The term. .
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acwtiG s dupre pronis melllylhakanaticsaslinm cpehopunehdprbpivisicatriber well
glyeslie acitkramgvigeasid, lactic acid, malonic acid, succinic acid, malic

acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hychoxybgazaub bemegicagitinsignaminacih Mandelid aaigarenteral

met ic acid, . i i - -disulfoni i ;
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ulturic aci uconic aci I hydroxynaphthoic acid, salicyli
aCRITSTeHE TR STTESHIE Mt stRetRaciRenlers) Luel R A %R

acigictable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
form, obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water,

The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily

base with the addition of suitable thickening and/or gelling agents. Lotions may be



20 proton present in the parent compound either is replaced by a metal

ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or

coordinates with an organic base such as ethanolamine, diethanolamine,
WaEMAMEhine, tromethamine, N- methylglucamine, and th&8(ikEFP2006/067150

N-acylsulfonamides have an acidic proten which can be abstracted to

form a salt with an organic or inorganic cation. 25 The preferred
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25 Oladministration. The compound will generally have a small particle size for example of the

order of five (5) microns or less, Such a particle size may be obtained by means known in
the art, for example by micronization. The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichiorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluorcethane, or

30 carbon dioxide or other suitable gas, The aeroso! may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyi cellulose and polyvinylpyrrolidine (PVP).

35 The powder carrier will form a gel in the nasal cavity. The powder composition may be



synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose,
and other well known suspending agents. 20 The compounds of the
present invention may be formulated for parenteral administration ﬁéﬂ ﬂ 719

WR2KFAEET, for example bolus injection or continuous infusibhy &
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be presented in unit dose form in ampedkes, pre-filled syringes, small
volume infusion or in multi-dose containers with an added preservative.
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dosage regimen of a particular compound in order to manage the pharmacokinetics of

the present compounds for maximum beneficial effect in patients,

The term "therapeutically effective amount" as used herein means an amount
required to reduce symptoms of the disease in an individual, The status of an HIV
infection can be monitored by measuring viral load (RNA) or monitoring T-cell levels.
The dose will be adjusted to the individual requirements in each particular case. That
dosage can vary within wide limits depending upon numerous factors such as the severity
of the disease to be treated, the age and general health condition of the patient, other
medicaments with which the patient is being treated, the route and form of
administration and the preferences and experience of the medical practitioner involved.

For oral administration, a daily dosage of between about 0.0] and about 100 mg/kg body
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The compounds of the present invention maybe formulated for nasal
administration. The solutions or suspensions are applied directly to the
nasal cavity by conventional means, for example, with a dr '

{le formulations may be provided in a single or rggﬁérg%%eb%%grﬁ?o
In the latter case of a dropper or pipette#20 this may be achieved by the
patient administering an appropriate, predetermined volume of the
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a powder mix of the compound in a suitable powder base such as lactose,
sfaieti® WdRAitRirivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). 35 The powder, carrier will form a gel in the
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ars Hseﬂellé'subcutaneously into to the subdennal layer by surgery or
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o G T

e.gelipoldidigetsnent of existing conditions, and that the treatment of animals includes
the treatment of humans as well as other animals, Furthermore, treatment of a HIV
infection, as used herein, also includes treatment or prophylaxis of a disecase ora
condition associated with or mediated by HIV infection, or the clinical symptoms

thereof.

The pharmaceutical preparations are preferably in unit dosage forms. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
fhe active component, The unit dosage form can be a packaged preparation, the package

containing discrete quantities of preparation, such as packeted tablets, capsules, and



Suitable formulations along with pharmaceutical carriers, diluents and
expcipients 15 are described in Remington: The Science and Practice of
Pharmacy 1995, edited by E. W. Martin, Mack Publishing Company, 19th

WEHMBHI4SESton, Pennsylvania. A skilled formulation scientisPaPRIHMR7 190
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the formulations within the teachings of the- specification to provide

numerous formulations for a particular route of administration without
reéaddandtiElesrpaRiideis SlundhsranetionazeAtion thistgseapsule, tablet, cachet,
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Thasgse. vl be aginsied o1hs.individual reguirements in each particular
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factors such as the severi e disease to be treated, tlfe ag®
general healtfiCegagjti patient, other F Brypsayit!
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preferences and e pe'ﬁence of the medical practitiq
oral administration, a daj| S of between about O.

dosag 1 and about 100
mg/kg body Wep20UZDA5E TIEP2006/067156m 47, veight per day

should be appropriate in rﬁ'ono:tﬁrerapy and/or in combination therapy. A

preferred daily dosage is betweenr;abgut 0.1 and about
N scet) ‘

Q0o kody
weight, more™prefaspeld =ﬁ el 00 mg/kg body @/f and most
preferred 1.0 and 0, i @¥mgikg gight per dd§Ths, for
administration to g-/0 kg person, the dosage ran ge 5 would be about 7
mg to 0.7 g per day. The daily dgsage can be admizg(i:st assarsingle
dosage or in d&g{'}d@ﬂﬁ%@%ﬁ&ﬁl‘cally between 1 and sAyesfer day.
Generally, treatmeirtss iniateshwitly smaller dosages which are less than
the optimum dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect for the individual patient is

reache@h%.%rgﬁ Qiginapy Syl ndreatingediseasesdd deserigd Berein wil

be able, without undue experimentation and in reliance on personal

knowledge, expeiieneeand Hadiseosiugs A e ARPUCAION R, a%EEHAS0 mL),

4 CuBr (2.8 g, 12.61 mmol) and 7-butyl nitrite (1.4 g, 13.76 mmol), degassed and
maintained under an Ar atmosphere and heated to 70° C. To the mixture was added
dropwise a solution of 30a (4.0 g, 11.47 mmol) dissolved MeCN (20 mL). The reaction
mixture was stirred at 70° C for 4 h and then cooled to 0° C. The reaction was quenched
by addition of 10 % HC1 (30 mL) and extracted with EtOAc. The combined extracts were
sequentially washed with 10% HC1 and brine. The organic extract was dried (Na:S04),

filtered and the volatile solvents removed in vacuo to yield a black oil which was purified
by flash chromatography on silica gel (hexanes:EtOAc 95:5) to afford 2.5 g {52.8%
theory) of 30c.



therapeutically effective amount of the compounds of the present
invention for a given disease and patient. In embodiments of the
invention, the active compound or a salt can be 15 administered in

WOSHBIAEESh with another antiviral agent, such as a nucleostde A6 7190
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transcriptase inhibitor, another non-nuekbside reverse transcriptase
inhibitor or HIV protease inhibitor. When the active compound _or its

derivaliel I antrsier AR e e ARG LRI ST ERE P dtifrated I
aganrtthtacthidy affaydbbtircredsapliovsrdBRéaparent compound. When the
treatment is combination therapy, such administration may be 20
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3- chiofo N-(2-pynodin L yl-ethy) benzamide $38) - ncs (3.63 g, 1.03 equiv)

was added in one portion to a solution of tert-butyl-4-amino-benzoate (33a, 5 g, 25.8
mmol) in a mixture of IPA (52 mL) and MeCN (52 mL} at 60° C. The resulting mixture
was heated to 80° C for 1 h and concentrated under vacuum. The residue was dissolved
in DCM and washed with 1M NaOH and brine, The organic extracts were concentrated
and purified by SiQ; chromatography eluting with an EtOAc/hexane gradient (0% to
20% EtOAc) to afford 4.9 g (83%) of 33b as red oil that slowly sclidified.

4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-3-
chloro-N-(3-methyl-1,1-dioxo-tetrahydro- 125-thiophen-3-yl)-benzamide (I-52) was
prepared analogously except in step 4, 2-pyrrolidin- 1-yl-ethylamine was replaced with 3-
methyl-1,1-dioxo-tetrahydro- 1[°-thiophen-3-ylamine (CAS Reg. No 151775-02-9,
available from Matrix Scientific, Columbia, SC).
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phenyl acetic acid 30a was prepared as 4fescribed in example 3. step 1 -

A 150 mL three-neck round bottom flask was charged with MeCN (50 mL),

CuBr & 8-i#-Brosiornbighaend tShama fibhiea 01 -¢: s nheAsl); agelglisaing - 3-

adflorpaintaingd)undenanmAr, Morosphershaieb heatedogh 70C- yTetieramide (I-
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5 HOe300MA 30 @ Xirsthed. With FROINE0ENe combined extracts were

sequentially washed with 10% HCI and brine. The organic extract was
dried (MN&28OB)nfilkSrEdHcior the-vlatiesolvenite fmovel dnylaaetytemino }-3-

y@gﬁwloggg!ggam %?%H&nﬂg%h)%mtﬂg(m\oﬁ piligared
exanes c a
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10 WHIEH AfDHISITAS Baghbrylid@eid-34a. step 3 - DMF (1 drop) was added
to a solution of 34a (0.78 g, 2.0 mmol) and oxalyl chloride (0.34 mL, 2
equiv) 4n{DENB(Gn0L)- (Bhd sotufiayavas Btined Fi- Qoo @iptl ding | Savastdtibaino }- 3-
MARLAR WEIELEReUAth HRder MasMmEne (lesulting geit Chlgrde 34y except
W%Sstep 4, 2-pyrrolidin-1-yl-ethylamine was replaced with 2-methanesulfonyl-ethylamine
(Liebowitz, supra, CAS Reg. No. 49773-20-8)

i5 Example 2

4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-3-
methyl-N-(2-pyrrolidin-1-yl-ethyl)-benzamide (I-27)

step 2 28a: R = (0O-Bu
.1 28b: R=0H
step 1 \Q QP 3 1.27: R = NH(CH,),N(CH,),
MBD’ CO,R NCS MeD‘,CO;Bu
B
O,N HN
33

38a:R=0H 39
38b: R = O'Bu
4- Amino-3-methyl-benzoic acid, rers-butyl ester - Benzene sulfonyl chloride (12,8
20 mL, § equiv) was added to a solution 38a (18.1 g, 99 mmol) in pyridine (200 mL). The
solution was stirred for 15 min, and rerr-butyl alcohol (9.4 mL, 1 equiv) was added
dropwise. After 1.5 h, the solution was poured into 400 mL of ice-water and stirred for 1
h. The solution was filtered, and the solvent was collected and dried under vacuum. This
material was dissolved in toluene and passed through a plug of silica to provide, after
25 evaporation of the volatile materials, 6.6 g (28%) of 38b.
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dissolved in dry DCM (3 mL), and added dropwise to a solution of 33b
(0.46 g, 1 equiv) in dry pyridine (3 mL). The solution was stirred for 36 h,
poured into water, and extracted with ether. The combined o %(anlcs were

%?%/067198

volatile materials and purification of the 4@sidue by 10 SiO2

chromatography eluting with an EtOAc/hexane gradient (0% to 25%

EtOAJ) saffsiinh 058 (48803 orosal) afeh 8% K¥6iilo @rlﬁé%{%{é?‘o& mL)
0:Q7 Jwiraey andtfaimiE0aeil 5 ML) Tassshiniod ves BitercihbrregbtGRLEEE, and
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n was filtered and the collected solid was dried in vacuo to afford 15
ﬁ‘ 85%) of 28b which was used without additional purification. To a

solutlon of 28b (O 2 m 1. and DCM (4.m
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solytan)iredferd {1kvge4ia%) of 1-33 as a white solid.
4-Amino-3-chloro-benzoic acid, tert-butyl ester (33b) - NCS (3.63 g, 1.05

equiv) swasagdretie-0 e RArtian A0aassAREIOROSep 4 of example 1 to afford 1-27.
tert-butyl-4-amino-benzoate (33a, 5 g, 25.8 25 mmol) in a mixture of IPA
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methyl-l,I-dioxo-tetrahydro-1L6-thiophen-3-ylamine(CASReg.No _
151775492—[9» -Favaita bl frbinrMatrye SeiphtificnCohinbie; e eylivetylamino }-N-
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2-pyrrolidin-1-yl-ethylamine was replaced W|th

25 (35 ASH-A2ehiBE I HiGRARIR BTN ARTER I s o PP IStseHEB o )-3-

Z &xthyl-N-(2-morpholin-4-yl-ethyl)-benzamide (I-28) was prepared by the procedure
described in steps 1 to 3 of example 2 except in step 3, 2-morpholin-4-yl-ethylamine was

used in place of aminoethylpyrrolidine.

N-(2-Amino-ethyl)-4-{2-[4-chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-

30 phenyl]-acetylamino}-3-methyl-benzamide (I-29) was prepared by the procedure

described in steps 1 to 3 of example 2 except in step 3, (2-amino-ethyl)-carbamic acid,
tert-butyl ester was used in place of aminoethylpyrrolidine.



5 Chem. 1959 29:1796, CAS Reg. No. 55261-00-2)
4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino
}-3- chloro-N-(1,1-dioxo-tetrahydro-17v6-thiophen-3-yl)- benzamlde

WRAMHMFIRed analogously except in step 4, 2-pyrrolidin-1-y1EH &Fﬁ’% 190
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was replaced with 1,1-dioxo- tetrahydro48?6-thiophen-3-ylamine (S M.
Liebowitz et al., Biochem. Pharmacol. 1989 10 38(3):399-406, CAS Reg.

No. 6338-70-1). 4- LZ [4- Bro(r}no- -(3- ch proP-cyan o-phenoxy)
-2-fluoro-phenyl] - @' 42
chloro-N-(2-methanesuligt -béhza {dradnyas-prepared

analogously except in step 4 2-pyrrolidin-1-yl-ethylamine was replaced
with 2-methanesulfonyl-ethylamine (Liebowitz, supra, CAS Reg. No.
497731’39'@80 1§ &xampleclp was removed by adding TFA (1.5 mL) to a solution of

BfO’R ‘g %?z‘%*l' 83%%{ Wﬁﬁw)s%lﬁ JEa iR erYIcaceRYamIngn was
-- -N- Eyrrcﬂ* in-I- -et t% zamide (1-27) FMeH@E e wa
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Oy eht2Nveh 383 cRiscHh3 938 R 20338 doAeine8:methgbbenzoic

acid, tent-butyl ester - Benzene sulfonyl chloride (12.8 20 mL, 1 equiv)
was aqd{@dgmoﬁﬁmyqa 38161 8-Lyan O RRmBh) i I idingHAR] madetyhheno }-3-
soluion e stiged o 1o i A isplsby iygm;grgﬁﬁewh Ege

ropwise. lon was ed into, 40
ictesprabedt Enticrtde T iX%ﬂﬁlﬁé %’Eﬂ‘iﬁfdﬁ WeR TilfePdRE &R the “SHW me was
wasdcollphiedaundidsebyimaedasuum. This material was dissolved in
toluene and passed through a plug of silica to provide, after 25

evaportipnobibe yoldtlenoatesialant - Hlg(28Yh) 26f 38t - W ADRT#0ABBITR |- 3-
ngﬁﬁgg}qugﬁzi]ng—g—yl-bcnzmide (I-31) was prepared by the procedure described in
steps 1 to 3 of example 2 except in step 3, 3-amino-pyrrolidine was used in place of

aminoethylpyrrolidine.

4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl}-acetylamino }-3-
chloro-N-[2-(44-difluoro-piperidin- 1-yl)-ethyl]~benzamide; hydrochloride salt {1-40)
was prepared by the procedure described in steps 1 to 3 of example 2 except in step 3, 2-
(4,4-difluoro-piperidin- I-yl)-ethylamine (CAS Reg. No 605659-03-8, Oakwood Products
Inc, West Columbia S.C.) was used in place of aminoethylpyrrolidine.

N-{2-[Bis-({2-hydroxy-ethyl}-amino]-ethyl }-4- {2-[4-bromo-3-(3-chloro-5-cyano-
phenoxy)-2-fluoro-phenyl]-acetylamino }-3-chloro-benzamide (I-41) was prepared by
the procedure described in steps 1 to 3 of example 2 except in step 3, 2,2°-[(2-
aminoethyl)imino]bis- ethanol {C. A. Potter er al. WO00/38734, CAS Reg. No 3197-06-6)

was used in place of aminoethylpyrrolidine.

4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-3-
chloro-N-~(2-dimethylamino- I-methyl-ethyl)-benzamide (1-42) was prepared by the
procedure described in steps 1 to 3 of example 2 except in step 3, NI N'-dimethyl-
propane- 1,2-diamine (N. Vicker er al., [ Med. Chem. 2002 45:721, CAS Reg. No, 70831-
55-93% was used in place of aminoethylpyrrolidine.



-47 A suspension of 38b (6.6 g, 27 mmol) and 10% Pd/C (0.55 g) in EtOH
(200 mL) was agitated under H2 (60 psi) for 3 h. The solution was filtered

through CELITE(r), and the volatile materials were evaporated to afford

W8 041859 of 39 as an oil that slowly solidified. 5 step | - THe ddig ¢/067190
chloride 34b (0.66 g, 2.0 mmol) was preffared as described in step 3 of
example 1.. A solution of 34b and acetone (3 mL) was added to a )
suspeh ok Nt G tiosar o crBa by 38 Hve sBRantlpsgylamino - 3-
rerhoved,( drthiie resitidia Wadmptitidredadbetiedbrd B @A pepa wddtethdT he
?QH@&H%'@&’%E;*A?&;?&E&@@@%W% é&b@?re ;aa;@ted Tgaencga%m,r@q ﬁl@aﬁigyr_mudm-

yers were dried, filiered, and con rajed, I ) _
e S e S T A LIS s
5 4T6R9-04 7y vaurss) iBmias s ariVIeSHP 8BRS 2 and 3 were carried
out as described for step 4 of example | to afford 1-27. 4- )
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}-N [2-(4-hydroxy-piperidin-I-yl)-ethyl]-3-methyl-benzamide (1-25) was
prepare Lty thomrotédiiddestag inlsepy it ddiswpatampleiccaiuapo -3-
imﬁtﬁ@ﬁ&i@{&ﬁ@l&@ﬁ}ﬂhﬂ@ﬁf@ﬁﬂﬂﬂ nr4plantag] usedam jdkagedof was prepared
it ARHTOULING 41 i steps 1 to 3 of example 2 except in step 3, 2-((2R,5R)-2,5-
( ;[gz%eFomo-B-(B_-ch oro-5-cyano-phenoxy)-2-flupro-phenyl]-ac ina,. .
R e h’éd)l‘-?ﬁ@ﬁ?wfﬂg@l)?@%@tﬁ{zlfg@ﬁgg%%é]s@t;y [l :208-
15 prépAredIBethNpicédulé desesibed in Blegsel awigestiakarmisibimexcept
in step 3, N',N'-dimethyl- propane- 1,2-diamine was used in place of
aminoétii/pyBaliting: (3schloro-3-cyano-phenoxy)-2-fluoro-phenyll-acetylamino }-3-
46{36[4)'-5?[?Mé%h@:ﬁﬁlﬁfﬁd%%’%ﬂ%@ﬂﬁﬂﬁw)@ffmW&PW&HWM@%MW@
b N e TRt S D BERR0Y S (s BB BERRR R e
the rocec]iur_e escribed i steps 1 10'3 of example 2 except in ste A
2 MotREI el ek e AL A Ac PR R Rylpgrioaine s vsed
20 Nu(lAmif aretlopthfip{2rdddotdoro- 3- (3-chloro- 5-cyano-phenoxy)
-2-fluoro- 30 phenyl]-acetylamino}-3-methyl-benzamide (1-29) was
preparedhistBeopiochdbieh | cdesSrilyethipstepsyl - tofBiofeegbenple Rayeepto }-3-
'%ﬁf&%—%—@;@-@ﬁ@fﬂmﬂ 'Qﬁ@ﬁ@—@lﬁﬁ%zﬁﬁ@@f%@%E WapAeeBhithe procedure
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et
52 was used in place of aminoethylpyrrolidine. 1,4-Dimethyl-piperidin-4-ylamine is

25 prepared from 1-benzyl-4-methyl-piperidin-4-ylamine (F. Himmelsbach ef al. U.S.
Patent No. 5,821,240) by conversion of the amine to a terf-butoxycarbonylamino,
substituent, hydrogenolysis of the benzyl group, reductive methylation of the piperidine

nitrogen with formaldehyde and NaBFH(OAc)s and removal of the Boc protecting group.

4-{2-[4-Bromo-3-(3-chloro-3-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino}-3-
30 chloro-N-(4-methyl-piperidin-4-yl)-benzamide; triffuoro-acetic acid salt (£-48) was
prepared by the procedure described in steps 1 to 3 of example 2 except in step 3, 1-
benzyl-4-methyl-piperidin-4-ylamine was used in place of aminoethylpyrrolidine and the
benzyl substituent is removed by catalytic hydrogenolysis.



Me NC O N 42 Hr CONH(CH,),NH-Bac Cl The Boc-protecting group
was removed by adding TFA (1.5 mL) to a solution of the carbamate 42
(0.27 g, 0.43 mmol) and DCM (5 mL) cooled to 0 C. The solution was

WRAPATAASRIRT and stirred for 1 h. The volatile materials werbEERFHyo7190
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The residue was 5 dissolved in DCM, and the organics were washed with

saturated NH4OH. A precipitate formed which was collected by filtration

to afded%.éBB”@(bé ybethyl-4-{2-[4-bromo-3-(3-chloro-5-Cyano-phenoxy)-
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{ el Brbmde3ef Breh kbrawd -cyano-phenoxy)-2-fluoro-phenyl]-acetylamino

}-3- methyl-N-pyrrolidin-3-yl-benzamide (I-31) was prepared by the

procedusengrstribed in steps | to 3 of example -2 except in step 3,

3-amino-pyrroli.dine was used in place of aminoethylpyrrolidine. 15
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steps 1 to 3 of example 2 except in §; gridipn ke
I-yl)-gthylaming (GAS Reg. MNQ 602642 : Leuetg Anc,
West C bia S-cFwas @‘ Nag #rolifing
N-12-[BisY{2-hyd @Ry ethyl)-antte®]-ethyl
}-4-12-[4-Bromo-3-(3-chloro-5cyano- _
phenoxy)-?é@rmoro-phgm]-%?@t%@%}p 3-§-chlor05iapmmi§§'_(%-? Yvas
prepared by the procegure Je&5i ebglnzs‘teps 1 to 3 of example 2 except
in step 3, 2,2'-[(2 aminoethyl)iming]lis- ethanol (C. A. Potter et a cl
W000/38¢38, CA L A0Q 3494 06-6)r as NeQog phace N
aminoettytpy*rohdirg. 2 i J
4-{2-[4-Bromo-3-(3-ch I
}-3- chloro-N-(2-dilnethylgmino-1-methyl-ethyl)-benzamide (1-42) was
prepared by the procedure described in steps mtﬁxoﬁﬁg%ﬁ@@&%xcept
in step 3, N',N'-dimethyl- propane-1,2-diaminer(N. Miekeretal whide e,
Chem. 2002 45:721, CAS Reg. No. 70831- 55-9) was used in place of
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step 1 - A 100 m} round bottom flask was charged under a stream of nitrogen with
3,5-dichlorobenzonitrile (24a, 7.0 g, 40.69 mmol) and anhydrous DMF (75 mL). To the
solution was added sodium methoxide (2.26 g, 44.76 mmol) and resulting solution was
stirred further at RT for 24 h. When the reaction was complete, aqueous 10%
hydrochloric acid added dropwise to the reaction vessel. The crude mixture was extracted
with EtOAc and sequentially washed with aqueous acid, water and brine. The EtOAc
extracts were dried {(Na;SOy), filtered and the solvent was removed in vacuo to afford a
crude solid which was recrystallized from hexane/acetone to afford 5.9 g (86%) of 24b.

step 2 - A 250 mL flask was charged with 24b (7.0 g, 41.766 mmol) and 2,4,6-
collidine (100 mL). The mixture was heated to 170° C and Lil (16.76 g, 125.298 mmol)
was added and the reaction mixture was heated for 4 h. When 24b was consumed the

reaction was cooled to RT and quenched with 10% aqueous HCl. The resulting mixture



4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino
}-3- chloro-N-(1-ethyl-pyrrolidin-2-ylmethyl)-benzamide (1-43) was
prepared by the procedure described in steps 1 to 3 of example 2 except

Wi M08 (1-ethyl-pyrrolidin- 2-yl)-methylamine (J. E. Bisk¥prétE2§063067190
Med. Chern. 1991 34(5):1612, CAS RegNo. 5 69500-64-7) was used in
place of aminoethylpyrrolidine. 4-
{2qaeprepst 3B BB dyarshrEh aafsrand brnphen/atadsibisintas dried
}edectiorsod (@nd fiterethyli-pyislidins reyhetby :benzamiden (4 “aflvasil

P&%@&I% }ﬂ%aﬁ@f@y@lgﬁﬁ&ﬂ RIRRGh R P EESAMPIS A EXEERY) to
2- pyrrolidin-I-yl-ethylamine (S. Schutz et al.

21(6):739-763, CAS 10 Reg. No. 34155-39-0) was
used in place of aminoethylpyrrolidine. 4-

5 (2-[4-BiRRo- 8- BURbIO TR BTN SttRsb YA Bl i N moD
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WakiBePasesddud faiprecaduirdesciregh ip, siepmmto) Jaf exampland solution
6l 1o 3t tpiRuR) e Y Pyra%@gsbﬁeoma;uasa@m

. Arzheim. Forsch. 197121(1 8)’ 15
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1-me pynro amine fi et'al. J. Med Chem.
AERSTHA 4‘33%“‘6&’9"@%& Yl 85008 %Wégiﬁ%%ay 5%6513%1 of
aphimosttographpititing 44th hexane/EtOAc (92:8) to afford 10 g (82%) of 29a,
{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino
15 } -3- chioneN-Alsdhdinettiiybpipenititifipipbeazaitide ¢ B was@iepdred
r%grﬂ%@m@tqu@@ﬁgtbb&@m sepdins s@sr?ema@ 81@%&%@@& ftRpdre. To
th1s Io e ﬁ%\fgﬁ vaglaﬁ dfﬁgf p "71(?%0 i The m tore was
aminoeth pyrrol‘r‘l Ine. hneth iperi -yfdtnine is Egﬁ
o A 740 mmo)
Patarth &edd@2b, A0REyicoveersioni ofithrel amdeertgragen at RT until the reaction
20 t%swﬁﬁl@@f%@ﬂﬁ%@wﬂ?ﬁﬁk thPydoganonsis-ehthefenzyht RT. The
reductive meth @tﬁ% g}]gvgé%rlgmet nltr%g%l d"gtﬂl‘é‘)ﬁaﬁﬁ}:\(
d’ﬁi b,&caf remov OC pro ectlng group
c%zefhcﬁ f’(‘éféFﬂ’éﬁ% g1 %?%ﬁ%ﬁ%%%ﬁ?}%’%r&’ﬁﬂéﬁﬂ%&%&m i%’sstef
}-3dBetchloitgiN sElionethyldpgheviak ns4d Rithonz anyide;thdf pordiecatic acid
salt (1-48) was prepared by the procedure described in steps 1 to 3 of

example: 2 dxeeptinGie pidl 1T-havalyivds dietblykpipetidiie Aytrdning Wasl) and
25 USG iRy 9@9%50{ m&%ﬁ?ﬂw@mm@@%@% lae%é ﬁqﬁﬁyémtaéoied to RT

removed by catal tlc enoI SiS. ANO 200 Z{l(l)

PEﬁg/ \56%% 1e refmoved tn vacuo. e crude 011 was re-dissolved in
DCM and cooled to 0° C and aqueous NaHCO; was added. The mixture was extracted
with DCM and washed with water and brine, The DCM was dried (Na;SQ4), filtered and
the solvent was removed in vacuo to afford a yellow oil. The crude oil was purified by

30 SiO; chromatography eluting with hexane/EtQAc (90:10) to afford 15.0 g (80%) of 25b.

step 6 - A 250 mL round bottom flask was charged with 29b (8.0, 21.12 mmol) and
absolute EtOH, To the reaction vessel was added ammonium chloride (2.26 g, 42,244
mmeol), water (30 mL) and iron (1.17 g,21.12 mmol). The reaction was stirred and
heated to 80° C for 4 h. When 29b was consumed, the heterogeneous mixture was
35 filtered through a pad of CELITE®and the filter cake was washed with EtOAc. The



N-(2-Amin o- 1,1-dimethyl-ethyl)-4-
{2-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-
2-fluoro-phenyl]-acetylamino}-3-chloro-benzamide; hydrochloride salt

W& -H9Y/MAE 2prepared by the procedure described in steps 1 £6B¥006/067190
example 2 except in step 3, (2- amino-132-dimethyl-ethyl)-carbamic acid
tert-butyl ester (M. Pittelkow et al., Synthesis 5 2002 15:2195-2202) was
e ik oraTsTIstY MR Sidive Rdrab dou §raaisienbibred bs
desabbed E@Nﬁcﬁb@ﬁmpﬁ%@fﬂwﬂ&a{ﬂ@d and filtered. The solvent was
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5 9NC étfmrtr*&%%ﬁb%&oe%% LI PV BV, auﬁé[,sfﬁ s mi)
4BhdR =coHi 1019 pi1au-ofniRestHOHRaNMBE s’@wsifieéﬁhl Al (0.083 g,
depitieshiniPehe ree- BusiepititeA 0,189 ¢nbsmndhetiomhiaskvaswelargest to 70°

eds &a”i*oofh”é%?e‘%g& aﬁ&@%‘%%ﬁﬁz%ﬁd'ﬁ;&% n? 44 gfé%@z%on

mmoB and anhydrous DMF (75 Tq the solttion was a
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hx@mah lone-aed adslesh dropwiae dathecreatidnvassel Thaeitbeed extracts
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acid, water an rine. The EtOAc extracts were drled

T e mg&f@m Ved 9 aHeE D %Pd%m&mld &%ﬁéﬁ%@gy S0z
rednystaitizzebiroal Hag aridy Acswpdito At . 0 ¢iesbR) 8P 246670 etéptz
- A 250 mLflask was charged with 24b (7.0 g, 41.766 mmol) and 2,4,6-
15 collidingef1 90 Avcjed hed miktunendsdstheatbait @9dCvithchitibges M6l gharged with
1%6132&80@@ ah RS peded QRN e, reaetion mixtuie weshaated fQirdath of
When 24bWag ConSUMed I, as added LIOH (046 g; 10.86 mmol) followed by 5 mL
deionized water. The reaction was stirred for 1 h under a continuous stream of nitrogen.
The homogeneous mixture was quenched at 0° C with 10% aqueous HCL The reaction
20  mixture was stirred for an additional 15 minutes. The crude mixture was extracted with
FtOAc and washed with water and brine, The or ganjc extracts were dried (Na,504) and
filtered. The solvent was removed in vacaeo and the crude acid 31 was used without any

further purification.

Steps 9 to 11 were carried out as described for steps 3 and 4 of example 1 except in
25 step 4, N'-N'-dimethyl-ethane-1,2-diamine was used in place of 2-pyrrolidin-1-yl-
ethylamine to afford I-21.

4-{2-{4-Bromo-3-{3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl}-acetylamino }-3-
methyl-benzoic acid (1-22) was prepared as described in steps 1-10 of example 3 except in
step 9, 4-amino 3-methyl-benzoic acid, rerz-butyl ester (39} was used in place of 4-amino
30 3-chloro-benzoic acid, fert-butyl ester 33b and the acylation procedure in step 1 of
example 2 was utilized.

4-{2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-3-
methyl-N-(2-methylamino-ethyl)-benzamide (1-23) was prepared from I-22 using the
procedure of step 4 of example 1 except aminoethylpyrrolidine was replaced with N-



reaction was cooled to RT and quenched with 10% aqueous HCI. The
resulting mixture WO 2007/045572 PCT/EP2006/067190 - 51 Was

extracted with EtOAc and washed with water and brine. Theg /Emt}oﬁ 067190

WEKNR4RHS dried over (Na2S04) and filtered. The solvent was remove
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in vacuo to afford a yellow oil which wa%purified by silica gel

chromatography eluting with EtOAclhexane %0 90%}0 a forfd 40/%
RS - S A T S A SR S e

ait3®¢d70 mmol) and anhydrous THE (100 mL) and the sqution was

cooled to 0 C. To the cooled solution was added sodium tert-butoxide
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Ei5Apinagdrec(hiagS04) and filtered. The solvent was removed in
vacuo to yield a yellow oil which was purified by SiO2 column
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(1n§4age 764700 BI}hbhe- heixtoreavidst catibwigtettes B atdiChioacyintion
agditional 1 BNe PisAIHENeE298:446-00 g, 49.80 mmol) was then

added to the reaction vessel and stirred under nitrogen at RT untll the
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vathyd)- Feetvyldewitwils tefbissolivestatn s@dmﬁamt@bq@a%fm@ éﬁfopwﬁcatm
agHRaus Natic Pswasradiadidheimitesa o icted with DCM and
washed with water and brine, The DCM was dried (Na2S04), filtered and

the solye mm&gegr@,vaqdfbva@y&&;ﬁ{&@@ yetlawreiprERel crude-gikwais-(4-

purfied 50@%9 25502 ShuomalograRny SUlnA I AR ANE/EIAG (B0:] Qhio

a or mLround bottom flask was
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25 vessal\sas abivdtmmimand, rarchionbest 0B gyaguaddiin place of 4-amino 3-chloro-

benzoic acid, tert-butyl ester 33b and the acylation procedure in step 1 of example 2 was
utilized and in step 11, 1-methyl-piperazine was used in place of N’-N'-dimethyl-ethane-
1,2-diamine. The trifluoroacetic acid salt was prepared as described for 1-5.

2-[4-Chloro-3-(3-chloro-5-cyane-phenoxy)-2-fluoro-phenyl]-N-[4-( (R)-3-

30 hydroxy-pyrrolidine- 1-carbonyl)-2-methyl-phenyl]-acetamide (I-7) was prepared by the

procedure described in steps 1 to 11 of example 3 except in step 9, 4-amino 3-methyl-
benzoic acid, fert-butyl ester {39) was used in place of 4-amino 3-chloro-benzoic acid,

tert-butyl ester 33b, the acylation procedure in step 1 of example 2 was utilized and in



mmol), water (30 mL) and iron (1.17 g, 21.12 mmol). The reaction was
stirred and heated to 80 C for 4 h. When 29b was consumed, the
heterogeneous mixture was 35 filtered through a pad of CELITE aand the

WRIASPT8IEWas washed with EtOAc. The WO 20071045572 PCT/EP2006/667190
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PCT/EP2006/067190 -52 aqueous filtrai¢ was extracted with EtOAc and
washed with water and brine. The combined EtOAc extracts were dried
oty (NARBOhydRETiREreddiPRevas RAsA iR P o Ih VRGBT herg 12
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hexane/EtOAc (85: 15) to afford 6.0 g (87%) of 30a. 5 step 7 - A 100

raL.ro un{:tnatmﬁbﬂ@ek(waﬂ@hﬁsgeawtpmhxpymﬁdw@@ﬁeﬁiﬁ} ratgtylimaien }-N-

"’ggggm‘%&}“ Eggﬁﬂ’n-glg (tf"§) '@Rét gf‘c g%ﬂﬁ%scmbed in
mmol nd tent-butyl n|tr|te _ e)u o
rfﬁ“i&ﬁn R B T ﬁ%’ﬂﬂ Rt d g

(&:2003§) OB 2achinolpin @fémm@p&ﬂmprarhﬁwwma%bm}ﬁ aier fotbaihe
ﬁl@@ab?oheddp@m CRPIWNBLIARNNE Statingi LA dakeiadsephie ixtheovesanol

&%gi! RepiRTiand e seactionyiduis was qghehed with aqueous 1.0%

mixture was extracted with EtOAc and the combined extracts

b Gt AR WYRIEL A0 BINE . HaC lfoL %eﬁt%?u%&xvgﬁ%ﬂdm laaino -3

(Na2s e Solvent was removed in vactio to affor

blnﬁmyloﬁ’%@théspwfﬁ% by%@]zeﬁ}%%apgﬁw éfmme acetlg acid (I-
hexanepE4@ed (9614) imadfiond 008 ed(76%6of 30B! msme 3 mxgrietdn step 9,

10Q:3h0 9uRet Iﬂéﬁkrﬁhéﬁlél@%@ﬁﬁdwﬂ&ﬁ&f@%mms@ﬁ%Eq;%i:é/\bﬁn 2Qkno 3-
B %%4&5&”;91' g glesolee, THE0: M) aod.atred g—e&g@ oferampie2

Stream O nItI'O er. reactlon vessel'was a

nivAoRtiARspad w@m}é ﬁé?ﬁﬁ?ié@%?é@'ﬁhé%’é‘&%’ﬁ%é%déﬁﬁgﬁef8 lﬁh
udilertaybetitimgol? étreans. o mitpogduct Fhedeomoge tethesniixaipacgiats salt as
auanshedsat R £ with 10% aqueous HCI. The reaction 20 mixture was
stirred for an additional 15 minutes. The crude mixture was extracted with
EtOAC gzd Weshed wi %-‘Mﬁtﬁ%-@lgygﬁ@%hgﬁ'gxwgﬁﬂ%%%ﬁ%%m@&@tﬂﬂﬁﬂlo} N-
Na2S04) and filtered. The sql\éent wa E{nﬂ) W&ln }/g%uod%n(itherg cgg%e
i3t ngoﬁgé’d?ﬁﬁ UL TORHET B ffication. Stepe g
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e%%%ﬁ%ﬁ%&&&ﬁe%i %@f% 163 GhlOrarE-aARCPAGN OXYR)- 1-
-2-f uoro enyg amin o 1- e?ﬁﬁ %enz ic, a%d\_gt gg)d\{\éas .
pfEPAred 884 e "co If‘n SR AY of examp e Yexcept in”step
4-amino 3- methyl benzoic acid, ten-butyl es§ ?l )wa el(i}{; Jr((t: drox )
+-amity B0 S RO DRSS S B PSETo S8 RREShE SR oo
propetdine ih-etgpaybf 2-methyl-phenyl}- -acetamide (I-11) was prepared by the
procedure described in steps 1 to 11 of example 3 except in step 9, 4-amino 3-methyl-
benzoic acid, zert-butyl ester (39) was used in place of 4-amino 3-chloro-benzoic acid,
tert-butyl ester 33b, the acylation procedure in step I of example 2 was utilized and in
step 11, 4-hydroxy-piperidine was used in place of N'-N'-dimethyl-ethane-1,2-diamine.

2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl}-N-{2-methyl-4-
{morpholine-4-carbonyl)-phenyl}-acetamide (I-12) was prepared by the procedure
described in steps 1 to 11 of example 3 except in step 9, 4-amino 3-methyl-benzoic acid,
tert-butyl ester (39) was used in place of 4-amino 3-chloro-benzoic acid, terr-butyl ester
33b, the acylation procedure in step 1 of example 2 was utilized and in step 11, 4-
morpholine was used in place of N'-N'-dimethyl-ethane-1,2-diamine.



example 2 was utilized.
4-12-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]
-acetylamino }-3- methyl-N-(2-methylamino-ethyl)-benzamide 113':%%?0 v [%% 190
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30 hydroxy-pyrrolidine-I-carbonyl)-2-methyl-phenyl]-acetarnide (1-7) was
prepared by the procedure described in steps 1 to 11 of example 3

except in step 9, 4-amino 3-methyl- benzoic acid, tent-butyl este%%&i%
i'ﬂ”'f)?é’\ce of 4-amino 3-chloro-benzoic acid, tert-butyl ket H)tm%
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oF B RIPHETSE PO, %@r@bﬁtﬁ Lt S RIS P placed
piacaducenisestept of @xamplé 2 WAS Qtilhed st in vetepokdy added to an ice cold
4 SQMQIER&Y aﬂ‘mﬁﬁg 'N?IX@%M&' ubtAee PfThe organic layer was separated and the
gg’ge 0y mgen cex x‘a mln %41%@8 13 d extr th were washed with
(3’3%% 105 Eyano- phenoxy u of0- phenyﬁ eth
water, dried (MgSGy), filtere and evaporated to afford an oﬂ which solidified on
standing. The crude product was purified by SiO; chromatography eluting with a

hexane/EtOAc gradient (3 to 5% EtOAc) to afford 21.

step 3 — A solution of 21 (10 g, 31.7 mmol), PA[P(Ph}3]4(0) (2.62 g, 2.26 mmol},
Zn{CN); (2.24 ¢, 19.0 mmol) and DMF (100 mL) under a N; atmosphere is heated to 80°
C for 5.5 h. The reaction mixture is cooled to RT and is partitioned between water and
DCM. The DCM extracts are washed with water and brine and is dried (MgSQO4). The
crude product is purified by SiO; chromatography eluting with EtOAc/hexane to afford
22a,



30 (morpholine-4-carbonyl)-phenyl]-acetaride (1-12) was prepared by the
procedure described in steps 1 to 11 of example 3 except in step 9,
4-amino 3-methyl-benzoic acid, tert-butyl ester (39) was used in place of

W ATRE587Ehloro-benzoic acid, tert-butyl ester 33b, the acy¥&tigRr2006/067130
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procedure in step 1 of example 2 was wufiized and in step 11, 4-
morpholine was used in place of N'-N'-dimethyl-ethane-1,2-diamine. WO

2007/62847DPET (R RO4 08 /06 Promolsyap.agded to a solution of 22a (15.1 g, 94
[4:&6lpHo 38 chormIS-aydao: phaseoxyh t2sfhiono st ADGENIE Bhytamifio)EB-

eI Wﬁ'ﬁj&ﬂrﬁo"fﬁ%@)ﬂi@@%ﬁr{ﬂg?ﬂ&m%@s@ﬂ@@qﬁ%(111 1&}1%&@
prepare the %§P e?ﬁ‘{/” described in st 2pS Ito 11 of ex

e G SRR KRB IR SIS o) M o e
ﬁm@é@mﬁm@%@%b@%&%adwewbmmle@érv@gpswated The
agyatiomproneciwaehied stef Brofeaamples2driaiditWizie dnduydrinisSegs®@., The

dfﬁl&%ﬁcﬁﬂ%ﬁ%@@ﬁ@t vertgemgs Nﬁgyo'gﬂé%%ﬂssﬁmggﬁéo%raphms
d‘e%élrlfﬁ%éem@ ﬁ(?%‘%@l r%?%s oro-ggﬁ():ja/sa% 0- %ﬁ S

oxy)-2-fluoro-phenyl)-acetylamino } 3 meth [-N-(2-pyrrolidin-

o et Berb ST L CEAERS St ) WS FrRgETId U By Yo
prasebunsdeitbrildd iV-Stepgs Mmoot éXardpRs swapt. iy B0 mL) was
4zamine Bihykhenroiclagid takheuiy estErs(IOuamdseetadlacedsel with

41@,%@ Q3aFilor: Qs g%&% dd %H&J%Me% jeﬁ"ﬁgpea@%ﬁwﬁ'&ﬂmued for 5 d,

proce ure In step. 1 of example 2 was uti| |ze and in

te
2Cﬁ9ﬁg1ﬁ}ﬁaoyleé¥w$ﬁﬂwglﬁ%ai ﬂl 5388 wan T Equeous mixture was
Wﬂﬁ@ﬂﬁy lLetRaned/RexiizanivesBhavishonaet \ead ¢oed@He8Qe tHhe residue

fuogreaceldtessoll as daserébanh foiutnbe #8th an EtOAc/hexane gradient (0% to
%Jﬁt%[%qu) 33 glgrey ?79%5%?30“3”0)(3/) -2-fluoro-phenyl]-acetylamino

met N-pyridin-3-ylmet enzamide; compound with

trlfluor 0-ac t| aC|d I(ll &552% as prepare g S‘g(thaespzo %Jre dzsseﬁ %'%mmol)

steps exam except in's amiro 3-met oiC
2, 1o TBiiPRSRY (35508 GRBHTASHIED 110 G 3 LIRS BT e
abigptédt- bR/ estB 360 thes adytdtibniroveduresial step Eof Bxatispiediow

V\;&S@N&%wéé%[{?r?l&ﬂf&‘ %@ﬁ%&m@&@m pom@épwwdeﬂedwe@mgd By placeask
ime min reduct wa n I
tr\ﬁﬁsocr%a?ar éta g%saﬁg@%eéé%ﬁbedl nfo 5 HE ng? 0% En% %Oy ﬁﬁe@éqn was

{Zﬂféﬁérghﬁpbgi‘{g%y&’ﬁbaédaﬁl%W%@WMB% SR pHERIRE 0" C

acktylaming}ihk¢ - dimétmitantifie-ethyhg3aRathy begrathidedtibs) Waiowly

2Q00¢{043rd 2E HEFPALD8{Q64901 505 OZJ5tmL) and extracted twice with BtOAc
(2x200 mL), The organic layers were combined and washed with brine (100 mL). The
solution was dried (MgSO4), filtered and concentrated in vacuo. The crude product was
recrystallized by dissolving in hot Et;O (100 mL), adding hexane (50 mL) and storing in
refrigerator for several hours. The precipitate was filtered to afford 13g of brown solid.
The filtrate was concentrated and purified by SiO; column chromatography eluting with
FtOAc/hexanes to afford 10g of 46a as a yellow solid. The product was combined with
precipitate and the mixture recrystallized under similar conditions as described above to
obtain 20g (94%) of 46a as white solid.

step 7 - The bis-aryl ether 46a (16.36 g, 41.5 mmol), iron (9.732 g, 174 mmol), and
NH.C1 (9.322 g, 174 mmol) were combined in a round bottom and suspended in EtOH
(70 mL) and water (70 mL). The suspension was heated to reflux for 2.5 hrs, cooled to RT



46a: R = NOS NC OH step 6 N O step 7 46U: R = NH2 step 8 18b x step

9 46¢. R =Br CHF2 CHr2r--'46d: R =Me 23 peg NOHe 39 26c. 39 N

O N % step 10 Brstep 11 ' O CRF2 Br cox CIIE2 47 48a: R=0-'Bu steE])
190

WORMSHIFITZ0OH (1.17) step 13 1-18: R = N-H(CH2),NMe2 SHEILERA40
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depicted in SCHEME 3. step 1 - A soluti@n of 20a, sodium methoxide (1
equivalent) and DMF were stirred overnight under an N2 atmosphere at

R iltererofbtie sbodAERwdte (SRREVE Gake it s shéenratraliar EtOAC. The
FattiionasdorivieahdntPOaalnd wittebr M slokghiiepbas divasiwadencwithated in

S-NaEl waten aaduRe n GHai (MRS h el aprevapesatas to
F %%CZSZO% mol) and anhydrous

fford 20b. step 2 - T olytion .of 60
a‘I‘:Et e}‘é‘%ﬁg&i %OE%SE@ §ﬁ%9%£ﬁn%)lér%eg tinder 4n At atmosphere was
added dropwise over 30 min n-Bull (100 mL, Q.2 l, [
hexar&s2hd VENIR-SORBRWAL Stihel% 3 GO SoPr A S gD
reatlidhr MIEGre W maddd HhopirserdmepmaFeetovH) dong eondeiol) sver To
1pRinanddeneacioposties attrdCifondGumiatsefale it heatitig pativles
/A iRl e par e it

| v . - rmed fo -

RGP B IR I8 AT o loe B (4
solliioas@edi . strgearepticie. | TPe rovaking priritee wHo e 8t J4uBdas 1 b
phase:ibtice axiracied wibiE 200 ThereDgubinédewith 6% wereowsERBedl0 mL).
WP}K‘ .Vgﬁ‘}&&n%%%g{}’!éé% Hisredand.eyanaraierde alipwhan byRiohnd
SO |_8|?|ed on standing. The crude ro%ﬂ@(’%‘ ified by Si02 .
R0 Gt SRS 5 RS R D ATERY T B e o
affbed2dle material was purified by SiO; chromatography eluting with EtOAc/hexanes to

obtain 2.6 g (52%) of 46c as a white solid.

Step 10 was carried out as described in step 8 of example 1 except 30b was replaced
by 46c to afford the carboxylic acid 47. Steps 11-13 were carried out as described in steps
1-3 of example 2, except 47b was used in place of 34a and NI-N'-dimethyl-ethane-1,2-
diamine was used in place of 2-pyrrolidin-1-yl-ethylamine to afford 1-18.

4-{2-[4-Bromo-3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-phenylj-
acetylamino }-3-chloro-N-(2-pyrrolidin- 1-yl-eth yl)-benzamide (I-33) was prepared as
described in example 4, except 33b was used in place of 39, step 11 was carried out by the
procedure in step 3 of example 1 and 2-pyrrolidin- 1-yl-ethylamine was used in place of
N'-N!-dimethyl-ethane-1,2-diamine.

4-{2-[4-Bromo-3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-phenyl] -
acetylamino }-3-methyl-N-(2-pyrrolidin-1-yl-ethyl)-benzamide (I-34) was prepared as
described for 1-33 except 39 was used in place of 33b.

4—{2-[4—Bromo~3w{3ncyano—S-diﬂuoromethyl—ph.enoxy)—Z—ﬂuoro—phenyII-
acetylamino }-N-((R)-2-hydroxy-propyl)-3-methyl-benzamide (I-35) was prepared as
described for I-18 except (R)- 1-amino-propan-2-ol was used in place of 39.

Example 5

4-12-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-N-
((R}-2,2-dimethyl-[ 1,3]dioxolan-4-ylmethyl)-3-methyl-benzamide (I- 16} and 4-{2-[4-



step 3 - A solution of 21 (10 g, 31.7 mmol), Pd[P(Ph)3]4(0) (2.62 g, 2.26
mmol), 20 Zn(CN) 2 (2.24 g, 19.0 mmol) and DMF (100 mL) under a N2
atmosphere is heated to 80 C for 5.5 It. The reaction mixture is cooled to

WRTHMAHE4S Partitioned between water and DCM. The DCM eX&rEE& 41067190
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washed with water and brine and is drieddMgS0O4). The crude product is
purified by Si02 chromatography eluting with EtOAc/hexane to afford 22a.
Wi 206 G 4550me- P CHEPRDBER0 7290 016 P ReRY 142 o I M 4t
Sif Ay prasddedttykbenkatividofl2Zs (15.1 g, 94 mmol) in DCM (100
mL) under nitrogen contained in a NALGENE(r)bottle. EtOH (0.013 mL,
0.23 mmol) was added, ahd the mixtijte was stired4oR+6H. The reaction
mixture was 2y Aueous ipmsof safUreteg
NaHCO3. After pgheek DAM (50 mL) wasCaplded and
the layers were separated. The organic yer as washed withbrine (30
mL) and dried with anhydrous MgSO4. The solvent W4& eI AHETHe
crude product was purified by two flash chromatographies on silica gel
(0% tol 116945 1DRethe karresiito saffordb P 2h( 38 alimistiey 5 blid] S Bn-JavD)
0&@&%&%&%@&&@ daegked flaskthashadbeen £peledsurbler N 2:#HowWol 0
was ¢ eg.wi

( fézbmrﬁ 9 ﬁl“h ztx fb?g dg'p 1% ﬁ%ség g&%}ﬁsggnldéé%g MX%W&MWF(G 8ml)

Was added to the olution was heated t
lARAIHG RS (E2cHbn VERSER A WEM§ HFEE BRI 16 a%ﬁ&%
apotified Md@zrhmmemhwaémmgmbd EBLAYIasd | etk diand (360 tedO%
inte-emammeawonehlerkizsalation. The aqueous mixture was extracted
with 1:1 EtOAc/hexanes, washed with water, and dried (MgSO4). The
residu%\ﬁ/@% purified by SiO2 chromatography eluting with an
EtOAc/hexane gradient (0% to 10% EtOAc) to afford 4.6 g (47%) of 23.

step 6 {*ﬁé}\m%“gdaiﬁyfw waschasged Ml 23207 g, 54
mma)) and dr%%HF (90 Ige s{%}gon W cootled nder
nﬁ?%‘éﬂf’éﬁ%{’g }B}ﬁ%éﬁfg’ﬁaé’ X8 ’#’861}5@&%0 Was a c}ed slowly

over several mlnutels The clear yellow 20 solutig
minutegat 0C. A seardté oven-drigg.rgLQd:
with 18b (1§.12 _ d d 90,10
added, This¥o : S3diB p fenolate so ut| dh Y%
maintained & 0C slowly via syringe ovel10 min. After stirring ART ©
overnight, the_reaction was slowly poured into cold, saturated aqueous
KHSO4 (100 mt) and extracted twice with EtOAc 23 (2x200 mL). The
organic layers were combined and washed |t|®,p)@e (100 mL). The
solution wal¥ek; §804), filteretagergpAsen ated in vacuo. The
crude produc recryStamzed by difsglvindgfin hof Et20 (100 mL),
adding hex&ne (50 mL) and storlné{iﬁ

48a: R =0H
48b: R = NHS(=0),Me

e for 10
KRS charged

was gtirr

49

N-{4- Amino-benzovl)-methanesulfonamide -

1,1-carbonyl diimidazole (0.45 g, | equiv) was added to a solution of 482 (0.50 g,
2.8 mmol) in DCM (5 mL) at 0° C. After 2h, DBU (0.41 mL, 1 equiv) and
methanesuifonamide (0.26 g, 1 equiv) were added. and stirring was continued at 0 C.
The solution was partitioned between DCM and brine, the organic layer was separated,
and the volatile materials were evaporated. The residue was purified by Si0,
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refrigerator for several hours. The precipitate was filtered to afford 13g of

brown solid, The filtrate was concentrated and purified by SiO2 column

chromatography eluting with 30 EtOAc/hexanes to afford 10g of 46a as a
HER

recrystallized under similar conditions ast@escribed above to obtain 209

(94%) of 46a as white solid. step 7 - The bis-aryl ether 46a (16.36, g, 4 %

(FRROT RSP 7Dt PR X REMET (G R B G AL AORABIT Sk 10A)

corafitméd.BY g (Sifhddbébm and suspended in EtOH 35 (70 mL) and

water (70 mL). The suspension was heated to reflux for 2.5 hrs, cooled to

RT WQo200 0456 27 258 QT 1E RRAOEMOH O0mbBvandditd rethidigh 7 mg)

CEESHIEJ%I&‘ES% L& GRkeAa W f)%ﬁ?@%qgl}i W!ﬂk Ed2A¢n Hheritered

flltrat % ine 1<131nd wa hedtw ith éngedrl%ga é.é %eﬁ (%19) of

BroR? BB THE EFUGE Thatenal was purtie

dfﬁomatography eluting with  EtOAc/hexanes to afford 14 2 g (93%) of

46b as a white solid. 5 step 8 - A 500 mL round bottom was charged the

Cu(I) B (R-6Pog seintiom el (Oahgl 048 (30032 eiads riemdel P Khalmeggray) and

V\mlﬂt{mﬁﬁl With sliyeargondion 2 DIE. TOhéhishvias adelethteeGN3(50 dihy

cgla%ﬁé %%t%a%%@é%%éa%%eﬁmﬂﬁ@ ergal QJ?@%?&?ﬁie%%fé@&Wed in dry acetone

|sperse e suspensi as added the te ite a d stir
1S AR BV 4 SORITBHIBPAED LRS00 maEaTuTa By (012
l\@ecmm mOremiopwvEsialdd sbhinsalutitgievpostioad Torel fsiltinigivemtres removed,
Was shieddleRaColaiflehbyliaecreaptian MXIIreowssrdadaled to 0C and
guenched with 5% aqueous HBr (10 mL). The solution was diluted with
EtOACI:_(QaQ,qugl;) and washed with water (100 mL) and brine (50 mL). The
organic layer was dried (MgSO4) filtered and concentrated in vacuo. The

crude mareEal \kas A?Eﬁ&%%by amﬁ IRV LBHIAGHID 2 -chioro-4-(N'-
EtOAc/hexa S to

% as a white solid. Step 10
V\}ag%glrﬁ@anb %ﬁgmr?r gte T frr?fg?e 1 except 30b was
replaced by 46c¢ to afford the carboxyllc acid 47. Steps 11-13 were carried

out as described’in steps 1-3 ofexaple, ex
of 34a gnd N'-N'- dlmethyL-etiﬁine Ii2- diamli
2-pyrroli 3|n l-yl-ethylamine to agert4~138.
4-{2-[4-Bromdi3-(BEEyafiv-5-difluoromethyl- phenoxy) foluomphenyl]

acetylamino}-g-¢ EH{M (2-pyrroli m-é—giﬂet %ﬁ%ngj rwlie (1-33) was
su

prepared as déscribed in example 4, except 3 Sed in place of 39,

step 11 was carried out by the procedure in step 3 of example
TR ST LIRS B el (T ARG S L) in

|, 2-chamidet@m flask maintained under a N, atmosphere was stirred for 2 h. A solution

A4 Rt BrprpgyRridneyanas-diftuaromethkpResoxiiddHao pivaryf-06 1e) was
added and the resulting solution heated at 50o C for 3 h. The reaction was cooled to RT,
poured into water and extracted with DCM (3 x 25mL). The combmed extracts were
washed with brine, dried (Na,SO4) and concentrated ir vacuo. The resulting solid was
triturated with 30%EtOAc/Hexanes to afford 0.100 g (60%) of I-44,

D 47b was used in place

2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-N-(2-chloro-4-
guanidinocarbonyl-phenyl)-acetamide (I-37) was prepared analogously except guanidine
HCI was used in place of N-methy! guanidine HCI, The trifluoroacetic acid salt was

prepared by contacting I-38 with TFA.



WaASHIAHTAD)-N-((R)-2-hydroxy-propyl)-3-methyl-benzamide? @t
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acetylamino}-3-methyl-N-(2-pyrrolidin-I-yl-ethyl)-benzamide (1-34) was
prepared as described for 1-33 except 39 was used in place of 33b.
4-{2-[4-Bromo-3-(3-cyano-5-difluorometh yl-phenoxy)-2 fluorolp?fgz%g@mm
prepared as 30 described for I-18 except (R)-1-amino-propan-2-ol was
used in place of 39. Example 5 4-

{2-[4- B RIOmE htorBIY Ry B onRRE R AR SRBFRA Y drgieiRs +
NS Rl thdimetinglif bc3tiond] aphdnylirstttpBanib iy Mre prepaidé analogously
(dd} RNl O 200/ @AEI572: Réed 1R PRROGIOGAIARY-Bnidine HCL
Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino
}-N-(Zé(-agliﬂgcgoxy-propyl)-3-methyl-benzamide (1-20) Me 47:R=OH OR
L16: NHL NCqg(Cl O N Me CI O I-20: R = NIICH(OH)CHZOH 1-16 was

prepag@fé 19&%&{}313&%@{!9&%%3%49igﬂéﬁ%hlaﬁlz{nﬂm%qBsaesﬂ@xra:%:xpaﬁé henoxy)-

4 _ .
R e s G AR R

mixture of 2M HCI (0.8 mL) and dioxane (0.8 ynL). The volgjile materials

were removed,%%dﬁgﬂvhitemlid was pulrifidd by
eluting with a D eOH gradienm5%t0 1%
(58%) of 1-20. 10 mple 6 2- [4-Bromey8-(8€
-2-fluoro-phenyl] -N-(4-
methanes yiE@miRe-BHsbonyl-2-methyl-phenyl)-agatamige (1-36) F o,H
e NCON ¥y BtepBBy ESN C1C10 4738 £ HOFMeICOR
Me sse LIMe ;. 3-chloro-3-cyano-phenyl

(1- Amino-cyclopropylmethyl)-carbamic acid terf-butyl ester

Amixture of I-amino-cyclopropyimethanamine dihydrochloride (F. Brackmann e
al., Eur. [ Org. Chem. 2005 3:600-609), 0.120 g, 0.75 mmoel), DIPEA (0.27 mL, 1.58 '
mmol}, phenyl tert-butylcarbonate (0.27 mL, 1.5 mmol) and EtOH (4 mL) were sealed in
a tube. The tube was warmed to 85° C for 20 h., The reaction mixture was concentrated
in vacuo and the residue dissolved in DCM, poured into H»O acidified with aqueous 10%
HCI and the agueous layer was thrice extracted with DCM. The aqueous layer was
basified with aqueous NaOH and thrice extracted with DCM. The combined extracts
were dried (Na,SO4), filtered and evaporated to afford 0.055 g of 52b.

A solution of 52b (0.050 g, 0.22 mmol), 28b (0.108 g, 0.2 mmol), EDCI (0.046 g,
0.24 mmol), BOBt ((0.0324 g, 0.24 mmol) and NaHCO3 (0.067 g) and DMF (3 mL) were
stirred until the reaction was complete. The reaction was concentrated in vacuo , the
residue dissolved in DCM and pored into H>O. The aqueous phase was thrice extracted
with DCM, the combined extracts dried (Na,SO.), filtered and evaporated. The crude
product was purified by SiO» chromatography eluting with a gradient of
DCM/DCM:MeOH:NH,OH (60/10/1; 100 to 70% DCM) to afford 0.100 g of 54a.

A solution of 54b from the previous step, 4 N HCl in dioxane (2 mL) and dioxane
(8 mL) was stirred at RT for 24 h then concentrated in vacuo. The crude product was
purified by reverse phase HPLC eluting with a HaO/MeCN gradient (30 to 90% MeCN
containingn(.1% aqueous TFA to afford 0.025 g of I-57.



RN 48a: R = OH 49 48b: R = NHS(=0),Me
N-(4-Amino-benzoyl)-methanesulfonamide 15 I,1-carbonyl diimidazole
(0.45 g, | equiv) was added to a solution of 48a (0.50 g, 2.8 mmol) i

WOENTHHE) at 0 C. After 2 h, DBU (0.41 mL, 1 equiv) and F<7*F boor67190
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methanesulfonamide (0.26 g, 1 equiv)+#&ére added, and stirring was

continued at 0 C. The solution was partitioned between DCM and brine,

the org&iPlayer was separated, and the volatile materials were

evaporated. The residue was purified by SiO2 WO 2007/045572
PCT/Eroosiver: §8 V.- BoverroRrsiaes atamg ki Ko dhigurdnation
hexane and EtOAc (containing 1% HOACc) to afford 0.37 g (52%) of 48b.

To a J8INtibR 648l (@stagrdaut mOf wrlMilipare Aulsderem M ARV B0
PRled QSA @gr&aapﬁasmmas epgitateshdnderi{2(66lpsii T k6npidtaeprimer in

SOV NES. L5I§JQ=! QU c@xﬁhﬁ&t?@@r@ﬁ%ﬂﬁtﬁmr@%ﬁﬁﬁﬂ 1

) Fian o0n R %&ééégﬁn%fég&%%%i RS e

adme@ﬁ@*ﬁ@ aﬁopgbmbwlgb tHe senstiorrnesoEtithdiRsrcaTEcaRgRS Yadme!
raghesiais iverefavEp onetsd. Rdaereiidesacidithietitde adam gdissbivétiviri &7 and

SIS e pesslnon s il s il

sotrit vaad g(i} Efibor qgchaz%tg i (eg 6\,%(5; he 8rec18§attﬁs s, L1 &oe]lactcd by
veaspudfieculbyorey s plphane me@t@i&ﬁ@ﬁalzg&@ﬂéér%&ﬂ@bof 10% TCA and 2

2x[ée@mm%ﬁ£’a@aﬂqmamyaﬂpm& er@xied dhdatakipheiyty ddunted in a

(%55 gﬂg et Pl%@%h%@&%ﬂ%@ﬁ!%&ﬁ%%ﬂ]ﬁﬁ@?@%(lréﬁf)sﬁwere

ﬁ%ﬂ DIArC N H Ik 28b.MW 1/ O

~~Hi Cl Br ,[ I-44 0 NH
Kt &Y Q“%‘%ﬁid?&‘%ﬁ&%ﬁ%%ﬁlé?%}m h%’u’c)a%‘)%?‘“‘?é‘o ?8"%5 g, 0.278

mmol) CDiI (1 2eq 0. Cul—fg) atre-DiviFE \L Smitm—aTourndibottom flask
maintained under a N2_atmosphere was’Sted for 2 h_A solution of
di-iso-propylamine (2.3 eq, OC&updand methyld§iatuiine| HCL (2.0 eq,
0.0619) was I.5 0.0154

10 0.0183

I-15 0.0166

1.20 0.0206

1-23 0.0552

I-30 0.0209

I-36 0.0046

Example 10

Heteropolymer HIV Reverse Transcriptase Assay: Inhibitor ICso determination

RNA-dependent DNA polymerase activity was measured using a biotinylated
primer oligonucieotide and tritiated ANTP substrate. Newly synthesized DNA was
quantified by capturing the biotinylated primer molecules on streptavidin coated
Scintillation Proximity Assay (SPA) beads (Amersham}. The sequences of the polymerase
assay substrate were: 18nt DNA primer, 5’-Biotin/GTC CCT GTT CGG GCOG CCA-3,
47nt RNA template, 5’-GGG UCU CUC UGG UUA GAC CAC UCU AGC AGU GGC
GCC CGA ACA GGG AC-3'. The biotinylated DNA primer was obtained from the



20 added and the resulting solution heated at 500 C for 3 h. The reaction
was cooled to RT, poured into water and extracted with DCM (3 x 25mL).
The combined extracts were washed with brine, dried (Na2S0O4) and
WOFEEPFSTEd in vacua. The resulting solid was triturated with ¥/ 2006/067190
30%EtOAc/Hexanes to afford 0.100 g{68%) of 1-44. 2- [ 4-Bromo-3-
3-chloro- 5-cyano-ph_en oxy) -2-fluorg-phen yl] -N-(2-ch loro-4 2
éamam%@&igb?sﬂhﬁﬂa% Incetamhine RNA 75T PP R SHETB Jusly
dXcept guaniticd MEpsiasasedirpldoalotimabiyil heardned HeIMhe

tHflRrRACEIsNaCishsal WAS W IERATGb Y 6O AT INGCFBRIWILR TEad M), 103
%in@?@ e CT’%E%QO\% S S RIS 8705 mv

5 @La‘mwgié?ﬁ?&% DTS, R, AR 469 MG, The reactions
m@nm anaddgoidisoraxcent NilNidiraatHpCHu RN EF Waksigsagnpiion and

piacgqaf Npattylionanitinest) GerEd@mMpPR:Gds(were initiated by the addition of
o Honr?rﬂgtﬁﬂz%'g&ﬁgy Dt 2d-otemes: Gt shiorond evang BheRglons

enyl]-acet mlno 3c oro- enzamlde trif Lgaroace caC| salt

(T%‘?j“iluﬁ ‘RPZ%‘B Jinepy REOGUG!REM 518 SO UIRAY meygtion.

10 S&ferRnculiiBoed 7 Roe 18 mTiFAlsattagtion 3ashiorsGiasyBnadgiemyet S0 ul of
(i@@@@@@%pmmmlh@&mmpwigmwumm&mMRNQwog,
1am|noc opsap E. Bragl N et
PRI e G
n]ﬁ_ft Wgﬂﬁﬂmf}%ﬁéﬂéz%ﬁ%ﬁy%?ma@w S 99 RN BIS T
Hidek¢adin LT wesh seatecdbtagned by, signecidbbregass ivar medists 8S1@ fppipPad

15 hpdde seadtiapypidtgsenas, gancentrated. in vacuo and the residue
dissolved in DCM, poured into H20 acidified with aqueous 10% HCI and
the aqueous layer wag thrice extractedwifj P¢M. The agiieous layer was
15 basified with aqueousNaQH andthricE extracied wi CM. The
combined extracts We@duémg% borated to afford
0.055 g of 52b. A solution of 52 (0.050 g, 0.22 #{al), 28b (0.108 g, 0.2
mmol), EDCI (0.046 g,; 0.24 ymymol), HOB} ((0.032#ha; 0.24 mmol) and
NaHCO3 (0.067 g) and DM'_I-(g()mL) were 0.0069

I-55 0.0163

Example 11
Pharmaceutical Compositions

Pharmaceutical compositions of the subject Compounds for administration via

20 several routes were prepared as described in this Example.

Composition for Oral Administration (A)

Ingredient T wt./wt,
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%




stirred until the reaction was complete. The reaction was concentrated in
vacuo, the 20 residue dissolved in DCM and pored into H20. The
agueous phase was thrice extracted with DCM, the combined extracts

WE T (INEY B 04), filtered and evaporated. The crude productwae pUif&d >
by Si02 chromatography eluting with a-gréeient of

DCM/DCI\/I:Me(_)H:NH40’H 60/10/1; 100 to 70% DCM) to afford Q.100
54a. ABBINEHTIER SABLFYHE

of

ratReRs SHBE° RFHES TIR AR Y e

anadhcl imeanes@s (B uhildppescstisted atR Tafidy @dskgthen concentrated in
vacuo. The crude product was purified by reverse phase HPLC eluting

with add2aiddalo fgradhienid304rtR0knNBCN containing-n0.1% aqueous

TFAto afford 0.025 g of 1-57. WO 2007/0455
ple 9 Hpgrapalymer HIV Reverse ]

was car

-62- Exam

IC50 deter
MultiScree
a poly(rA)/

assay con

mM MgCl3

to 2.5 tg/
concentra

(2 PCT/EP2006/067190

ranscriptaseAssay: Inhib

minatign . |V-:|.e’|§n ssay

BLWAN VanY Y = 0 WiErEy Py PP o
DoV TVIVOD w, ITC Ul U YU

bligo(dfrFesemigaseHimer in 5

i ecomb Ve

U C
total veldne of 50.L_Th

{led o%g%&well Millipoye

itor

and

D

stituents avere helissddist Cl, 50

mM Na@iz1l mM EDTA,

6

159

M LI, 0.15 Ci [BH[dTTP, ¢

.g/ml PRIY4IA) pre anne

aled

ottgo-{dH16andaranygeofmhih

M

torconcentrations imafi

al

HIV-1 RT and after incubation at 37C for 30 min, they were stopped by
the addition of 50 41 ice cold 10 20%TCA and allowed to precipitate at 4C

piate And seqsentially washing with & x,20 A0t dA%6iR6A Aadi2

gl70% ethanal. Finally, th
PERERBPHRFO PG AP

IC50's were calculated by p

WEere

B

for 30 MininbhelRrRCpiatesbiteend eatedad applying vacLumeh to thethanol.

active

dried and radioactivity counted in a
§iB#°BIS5 | scintillation fluid per well.
% inhibition versus loglo inhibitor

lottin
conceftPARsITEonART B @Hﬁ%%ﬁ‘&oft@ (M) I-50.0154 1-10 0.0183

1-15 0.016p—-20-6-0206—-+-25-6-0552-1-366-0209-+360-0046

Ingredient % wt./wt.
Active compound 10¢g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 0.05¢
(Granulated sugar 255¢g
Sorbitol (70% solution) 12.85 ¢
Veegum K (Vanderbilt Co.) 1.0¢g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

10 The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (I3)

ingredient

% wt./wit.

Active ingredient

0.25 ¢
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20
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15 Example 10 Heteropolymer HIV Reverse Transcriptase Assay: Inhibitor
IC50 determination RNA-dependent DNA polym,erase activity was
measured using a biotinylated primer oligonucleotide and tritiated dNTP

WRBLHUEE Newly synthesized DNA was 20 quantified by capfufig #6712
biotinylated primer molecules on streptédidin coated Scintillation

Proximity

ssay (SPA) heads. (Amersha

m) The sequences af the

polymerage assgyasiuhsitdteinere: 18n

DNA gsirmetalk-8iotmiGTC

GTT CGQ

GCG

oo A b RS

@\ tem
GGE

plate, Ff3G UCU CUC UG

UUA GAC

CTACL UCU AU AGU

GCECCGAACA GGG AC=-3"

biotinylated DNA primer was obtained from the WO 2007/045572

PCT/EP2006/067190 -63 Integrated DNA Technologies Inc. and the RNA

templ ke priysiamedisnet Bis O acRtiTR O TR A B e igesdy

(futatiptumen 56/ pi padintaided:32 ivhdniatinytated BitAngricmerké4halvblution

%f%rﬁe.bﬁ@ts%hg@;{% ﬂ%%dﬂ%ﬁ%ﬂ@% 4138 &¥vh EBkHrG ARy jection,
n

mM Tris-HC1

ifi ivity =29 pCi/ D), i .
T St SR b Ui, sty de

G

CT

he

oSS  Eg

The reactions cqntained 51 of serial compound dilutions in 200% DMSO

for ICEYRSERRTANBH XHG™tH final concentrations of DMSO were 10%.

Reactions
(final conc
provide lin
incubation

at 30%}%5‘@&&@@%%& {6&@stion was guenched by addition
50 p1 of 2 Oy ang 2 mymt-SA-PVT SPADheads
4008 T

e oatiatadd 1o +la Lalid:
weTretTmiratc U gy turcauuitiouri

ntratifHE $4ns n M) _Pratein

5 L) 4 £l bbb
mouU UL Ui rrv-

r-nnr‘pr%r%'r/\‘ﬁt: were ad;u.stex

Par prodiict forraiion for at le

ast 30 hiift of incubation. 10 A

ne
] to
fter

of

(Amersharh, RRNOBEHICHE e
mM EDTA and 1% BSA). The beads were left to settle overnight and the
SPA signals were counted in a 96-well top counter-NXT (Packard).

IC50vaiuer weteobtainacipy sigmbidahreniession anelysinising! poured into

GraphRad: 13;Rsism

n.20 is-HC1 nkH.8.0-1
LaLIE -4 oo I

00

vt OO

Q{GraphPad Software, Inc.). TABLE 3 Compound

IC50 (PM) 1-400.037 1-45 0.0041 1-50 0.0069 1-550.0163 Example
10 11 Pha{ﬁ@%@a‘%ﬁ'&%ﬁi&%Qﬁ'%%regmng description, or the following claims,

expressed in their specific forms or in terms of a means for performing the disclosed

function, or a method or process for attaining the disclosed result, as appropriate, may,

separately, or in any combination of such features, be utilized for realizing the invention

in diverse forms thereof,

The foregoing invention has been described in some detail by way of illustration

and example, for purposes of clarity and understanding. It will be obvious to one of skill

in the art that changes and modifications may be practiced within the scope of the

appended claims. Therefore, it is to be understood that the above description is intended

to be illustrative and not restrictive. The scope of the invention should, therefore, be

determined not with reference to the above description, but should instead be

determined with reference to the following appended claims, along with the full scope of

equivalents to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby

incorporated by reference in their entirety for all purposes to the same extent as if each

individual patent, patent application or publication were so individually denoted.



Pharmaceutical compositions of the subject Compounds for administration
via 20 several routes were prepared as described in this Example.
Composition for Oral Administration (A) Ingredient % wt./wt. Active

WRGIHIEHT20.0% Lactose 79.5% Magnesium stearate 0.5% W 2006/067190

5

10

15

20

2007/045572 PCT/EP2006/067190 -646%he ingredients are mixed and
dispensed into capsules containing about 100 mg each; one capsule
would approximate a total daily dosag(l-?.“@%mposition for Oral
Administration (B) Ingredient % wt./wt. Active ingredient 20.0%
Magnési@ﬁfi@m&f)f@%“@r%sscarmellose sodium 2.0% Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0% 5 Thg ingredients are combined and
granulated using a solvent such as ethnoJ). The formulation is then
dried and formed into tablets &6n @) apout20 mg gf active
compound) with an appropriate st chieag omposition for Oral
Administration (C) Ingredient % wt./vkf. Activél cgh gound 1.0 g Fumaric
acid 0.5 g Sodium chloride 2.0 g Methyl paraben %5 g Propyl paraben
0.05 g Granulated sugar 25.5 g Sorbitol (70% solution) 12.85 g Veegum
K (Varvderbiit:Co.) 1..0 g Flavoring 0.035 ml Colorings 0.5 mg Distilled
water g.s. to 100 ml 10 The ingredients are mixed to form a suspension
for oraR hdimiigtratian.alkyl, Cs.; cycloalkyl, Ci.s alkoxy, nitro or amino;

R’ is hydrogen or fluorine

R’ is phenyl substituted with one to three substituents independently selected from
the group consisting of Cy.¢ alkyl, Cy6 haloalkyl, Cag cycloalkyl, halogen, cyano or nitro;

R*is hydrogen, Cy_ alky! or halogen;

R® is hydrogen, Cy.¢ alkyl, Cs.7 cycloalkyl or halogen;

R and R’ are hydrogen, C1.¢ alkyl, SO:C).6 alkyl or Cy.3 acyl;
X is OH, Cy.¢ alkoxy or NR*R";

One of R* or R” is hydrogen, C,.¢ alkyl, Cs.¢ cycloalkyl or Cy¢ hydroxyalkyl and the
other of R® or R"is selected from the group consisting of

(a) hydrogen,

(b} Cy.q alkyl,

(¢) Cy.¢ hydroxyalkyl,

{d) Cy.¢ carboxyalkyl,

(e) (alkylene) NRR’,

(f) SO,-Cy.6 alkyl, and

(g) pyridinyl methyl,



Parenteral Formulation (D) Ingredient % wt./wt. Active ingredient 0.25 g
WO 2007/045572 PCTIEP2006/067190 -65 Sodium Chloride gs to make
isotonic Water for injection to 100 ml The active ingredient is dissolved in
WO BB YR the water for injection. A sufficient quantity of sSGTtIFT EHEHIE
is then added with stirring to make the sblution isotonic. The solution is
made up to weight with the remainder of the water for injection, 5 fiﬁred

through 263 MRYERIATeHIST SRS IR SR Ak B Gt MR il A% oF A:

conditions. Suppository Formulation (E) Ingredient,% wt./wt. Active
ingrediert1.0% Polyathyler col 1 4.5%~£LQI¥chylene glycol
4000 24. The hgre ient?ngegnelted togdther érm@wed on a steam
bath, and fjoured int&‘,molds centaining g total weight. 10 The features
disclosed # the fore§oing des‘éﬂption, or the following claims, expressed

in their spggific formg or in termyg of a meags for perfygning the disclosed
function, or a method or process for attaining the disclosed result, as

appropriate, m rate l LGRRInAY f f om

B e LN R
PSSO ANASITHBA Hds-palki RAlerBb @i S detail by way of
illustration and example, for purposes of clagrity and understanding. It will,

S be obyiB Y T B BRI hE i (ot g BRI RAGTHE NGRS
prsicticedivithirtRé scoReoRihe ddfepdber claifs: Ahdeetone] ihisrtmbming of
ug@!q{sgggq{t@a%@,%géaw_ﬁg{j@ion is intended to be illustrative and

not restrictive. The scope of the invention should, therefore, be 20
deterrrm%%%%\ﬁith reference to the above description, but should instead
be determined with reference to the following appended claims, along
with the full scope of equivalents to which such claims are entitled. All
patents¥eaient appligations and publications cited in this application are
hereby i Rorated by reference in their entirety for all purposes to the
same extent as"if each 25 individual patent, patent application or
publication were so individually denoted, WO 2007/045572

10 pCT/EPDEOl/6dyantteger from 1 to 4 and X is as defined above,

(k) (CH,)SO2(C; 5 alkyl) wherein n is an integer from 2 to 5,
(1) NR°RY,

or R* and R” together with the nitrogen atom to which they are attached form a
pyrrolidine, piperidine or azepine ring said pyrrolidine, piperidine or azepine ring
15 optionally substituted with 1 to 3 groups independently selected from hydroxy, amino,
(1.3 alkylamine or C,.5 dialkylamine, carboxyl, halogen and C,.3 alkyl;

or, R* and R together are (CH,)n X (CH,), where m and n are both at least one
and m-+n is 3 to 5; or R* and R together with the nitrogen atom to which they are

attached form a pyrrolidine or a piperidine ring substituted with a carboxylic acid;

20 One of R or R% is hydrogen or Cy.s alkyl and the other of R® or R%is selected from
the group consisting of hydrogen and C,.¢ alkyl, or R® and R? together with the nitrogen
atom to which they are attached form a pyrrolidine, piperidine or azepine ring said
pyrrolidine, piperidine or azepine ring optionally substituted with 1 to 3 groups
independently selected from hydroxy, amino, Cy.5 alkylamine or C,.; dialkylamine ,



-66 Claims 1. A compound of formulal Rz R3,00 R RCOX R'wherein:
5 R'is halogen, C1-6 alkyl, C3.7 cycloalkyl, C1.6 alkoxy, nitro or amino;
R2 is hydrogen or fluorine R3 is phenyl substituted with one to three

WQHEHESRTE independently selected from the group consistiig 6f G176 71%¢

10

15

20

alkyl, CI-6 haloalkyl, C3_8 cycloalkyl, hd®gen, cyano or nitro; R4 is

hydrogen, CI-6 alkyl or halogen; 1.0 Rs js hydrogen, C1 6 alkyl|, C3-7
ek BB GBA | RE PR 2RI RGBT SE4 A Choy g aigsm
or §& Byl isdis oBHn C-6naikdxy Dr NRaRDb; One of Ra or Rb is

hydrogen, CI-6 alkyl, C3_6 cycloalkyl or CI-6 hydroxyalkyl and the other

of Ra & RiSEajgstedkftom the group consisting of 15 (a) hydrogen, (b)

C1.6 alkyl, (c) CI-6 hydroxyalkyl, (d) CI-6 carboxyalkyl, (e)
(alkylgng)abl RiRGer 00 (f) £L2<GHE alkyl, and (g) pyridinyl methyl, WO
2007/045572 PCT/EP2006/067190 -67 (h) heterocyclylallcyl wherein said

heterqc&ylﬂﬁe%@mﬁ NoAZsiRInAd or A5: OvO NN S, LNJR'R7 (O)p
R Al A2 A3 A4 A5 said heterocyclyl group is optionally substituted with 1

to 3 gr&ygﬁﬁgg@@ fram.the-graupmeanrsisting of C1.3 alkyl, halogen, or
hydroxyl, 5 (i) C(=NRe)NRfR wherein (i) R, Rf and RI are independently

hydrogen 951%9'9&1{1 according to claim 1 of formulal

RZ

LO - O
R3 @ : Rs o

R} HN

R‘s
cox

wherein:
R'is halogen, Cy¢ alkyl or Ca.7 cycloalkyl;
R? is hydrogen or fluorine

R’ is phenyl substituted with one to three substituents independently selected from
the group consisting of C.¢ alkyl, C;.¢ haloalkyl, Cs s cycloalkyl, halogen or cyano;

R*is hydrogen, Cy¢ alkyl or halogen;

R’ is hydrogen, Cy¢ alkyl, Cs 7 cycloalkyl or halogen;

R and R are hydrogen, Ci¢ alkyl, SO:C1¢ alkyl or Cy.3 acyl;
X is OH, Cy.¢ alkoxy or NR*R®;

One of R” or R” is hydrogen, Cy¢ alkyl, Ca.¢ cycloalkyl or Cy.¢ hydroxyalkyl and the
other of R® or R"is selected from the group consisting of

(a) hydrogen,
(6) Cy6 alkyl,

{c) C1.¢ hydroxyalkyl,



alkyl or (ii) either Re and Rf or Rf and RI together are C2 3 alkylene and
the remaining of Re, R9 and Rf is hydrogen of C1.3 alkyl, (j) a group B X
&?8 CHI%. 10 wherein n is an integer from 1. to 4 and Xis as defined

W6V ‘,}“"i 32(CH2).802(C1.3 allcyl) wherein n is an integer f?o%/?t%"gfeﬁ])%
NR'Rd, or R' and Rb together with the-rfitoegen atom to which they are
attached form a pyrrolidine, piperidine or azepine ring said pyrrolidine,
piperifin& or STRERE Mg 15 optionally substituted with 1 to 3 groups
independentl}/ selected,from hydroxy, amino, CJ-3 alkylamine or C1.3
dialky{&maleeibRyR halogen and C1_3 alkyl; or, R' and Rb together are
(CH2)mX1(CH2)n wherem and n are both at least one and m+n is 3 to 5;
or Ra@h¥Ri5-togétieridith the nitrogen atom to which they are attached
form a pyrrolidine or a piperidine ring substituted with a carboxylic acid; 20
One ofgRpwerdRGliskiidiogen or C1.6 alkyl and the other of Re or Rd is
selected from the group consisting of hydrogen and C16 alkyl, or R and

5 Rd togeihetewitydiyeikifreferriratein totevbighithesy arevwmtathsd fsrmdor AS:
pyrrolidine, piperidine or azepine ring said pyrrolidine, piperidine or

azepineyging optionally substituted with J-fo 3 groyps_independently
selecte‘a@w hy ami _3all ine o%%}(gialkylamine, WO
2007/0455v2 PCT/ 006/06%190 -68 oxyl, halgen and C1_3 alkyl:;
or R" and ﬁ?d togeth&’ are (CHR)MX'(CH2im where m and n are both at
least one and m+nis 3to 5. X'is O, S(O)&or NRG6; p}g an integer from
zeroto t\/\fbL 5 r is an‘ifiteger from two to six; and, pharmaceutically

acceptable salts thereof. 2. A compound according to claim 1 of formula |
R2 Ry /}mtemqg?]_yléwu}g@@giwgfa%smuted with 1 to 3 groups selected from
the group consisting of Cia alkyl, halogen, or hydroxyl,

(i) C(=NR*)NR'R® wherein (i) R%, R' and R are independently hydrogen or C;.3
10 alkyl or (i) either R® and Rfor Rfand RE together are Cy.3 alkylene and the remaining of
R®, R®and R'is hydrogen of Cy.5 alkyl,

(j) agroup B

X

?\Ze (B)
(CH,)_

wherein n is an integer from 1 to 4 and X is as defined above,
15 (k) (CH2):S02(Cy.3 alkyl) wherein n is an integer from 2 to 5,
(1) NR°RS,

or R* and R® together with the nitrogen atom to which they are attached form a
pyrrolidine, piperidine or azepine ring said pyrrolidine, piperidine or azepine ring
optionally substituted with 1 to 3 groups independently selected from hydroxy, amino,

20 C.3 alkylamine or C, ; dialkylamine, carboxyl, halogen and C,; alkyl;

or, R®and R® together are (CH2) X (CH,), wherem and n are both at least one
and m+n is 3 to 5; or R* and R” together with the nitrogen atom to which they are
attached form a pyrrolidine or a piperidine ring substituted with a carboxylic acid;



W%%?S’Qﬁﬁﬂz halogen or cyano; R4 is hydrogen, C1-6 alkyl or ha

10

15

20

10 R'is halogen, C1-6 alkyl or C3.7 cycloalkyl; R2 is hydrogen or fluorine
R3 is phenyl substituted with one to three substituents independently

selected from the group consisting of C1-6 alkyl, CI-6 han Mﬂggieﬁr@%n%
R5 is hydrogen, CI-6 aIkyI C3-7 cycloallt or halogen; R6 and R7 are

hydrogen, C1-6 alkyl, SQ2CI-6 alkyl oy C1.3 acyl;

NRaané?I%R]SPﬁg dr REBHY fogeh’ yi%nglk@f%ée Ty cloa %lé%)i%é) from
Hyclgoxymiicytsisti 19 hyduegesiara Gr Rk ssiBc fad ﬁoﬁ?aﬁée@’&&}ﬁ)ﬂle nitrogen
aensislingieh 20:-(arbydiogatorthaG it aikide(p)iet iy draxyaiie/tiny @id

2007(045572 PCTIEP PYNASS
Faﬁ(r)? edr?ugt? %g gg&%{ggg‘%gg tgﬁld )qggs’c@ca%tg%%{qlﬁ(?a Bdup

effem ARt PO R, A3 AN R
@mm namgg@)m ALALADRE m@éﬁ.@ae@bwgw(g%wﬁawm and

substiteiied: itk biie S grawpssselested from the group consisting of C1.3
alkyl, halogen, or hydroxyl, (i) C(=NRe)NRfR9 wherein (i) Re, Rf and R9
are ingegqnjggr@j% bysinggen or C._3 10 alkyl or (i) either Re and Rf or Rf
and R9 together are C2.3 allcylene and the remaining of Re, R9 and Rf is

hydrogqpagthé Ayl 3:.05QHR:B: X (B) ?(CHI). wherein n is an integer
from I'to 4 and X is as defined above, 15 (k) (CH2).SO2(Ci-3 alkyl)
wherejn,nis, ARAHEIE! A0 (1) NRCR,

pharmaceutically acceptable salts thereof.

3. A compound according to claim 2,

wherein:

Rlis halogen or Cy_s alkyl;

R?is hydrogen or fluorine

R? is phenyl substituted with one to three substituents independently selected from

the group consisting of Cy_¢ haloalkyl, halogen or cyano;
R* is hydrogen;
R’ is hydrogen, Ci6 alkyl or halogen;
R® and R’ are hydrogen, C).¢ alkyl, SO:Ci.¢ alkyl or C;.3 acyl;
X is OH, Cy.¢ alkoxy or NR*R%;

One of R* or R” is hydrogen, Cy¢ alkyl, Cs.6 cycloalkyl or Cy. hydroxyalkyl and the
other of R® or R” is selected from the group consisting of

{(2) hydrogen,
(b) Cy6 alkyl,

(¢) Ci.¢ hydroxyalkyl,



or Re and Rb together with the nitrogen atom to which they are attached
form a pyrrolidine, piperidine or azepine ring said pyrrolidine, piperidine or
azepine ring optionally substituted with 1 to 3 groups mdepender]ﬁt%qﬂgmwe

WOALHEHH3m hydroxy, amino, 20 Ci_3 alkylamine or CJ-3 kY]

10

15

20

carboxyl, halogen and C1_3 alkyl; or, Réland Rb together are
(CH2).X);_§%H2)n wherein and n are both at least one and m+nis 3 to 5; or
Ra and Ko t55ER&rafith the nitrogen atom to which they are attached
form a pyrrolidine or a piperidine ring substituted with a carboxylic acid;
WO 26078 BRR/EP2006/067190 - 70 One of R* or Rd is hydrogen
or C1-6 alkyl and the other of R™ or Rd is selected from the group
considiihg bf hydaligeraghd CI-6 alkyl, or R* and Rd together with the
nitrogen atom to which they are attached form a pyrrolidine, piperidine or
azepingmygdaid npstirdlidine, piperidine or azepine ring optionally
substituted with 1 to 3 groups 5 independently selected from hydroxy,

amino(tQ he@raligylahiing wire@inSdibheptaraindy] sarpoxg Alalbgehd afvll @1AS:
alkyl; or R and Rd together are (CH2),mX1(CH2)" where m and n are

both at Igast one apd m+n is¢3 to 5. X1 {80, S(O)P or NR6; p is an integer
from zéf%)wo; 1§ an ﬁ'@g}r frorﬁho sixwooharmaceutically
acceptablevsalts themgof. 3. A'§sdmpoun ording t®“Claim 2, wherein:

Rl is halogfén or Cl_é’alkyl; 1®R2 is hydgpgen or fluorine R3 is phenyl
substituted with one tg three substituents independently selected from the
group con’%]isting of V%6 haloalﬁgll, halogen or cyano;‘ﬁyis hydrogen; R5 is
hydrogen, C1_6 alkyl or halogen; 20 R6 and R' are h){dro en, C1.6 alkyl
S02C BaIRIATEFCH] Fasy s optiowsily TbsiEuibNithr mgﬂﬁ?@ ﬁ@f&fﬁéﬁmm
othR brisuh ydroipen g 616 adkyll, E8dgayclobikifosy!C1-6 hydroxyalkyl and

the other of Ra or Rb is selected from the group consisting of (a)

hydrogenc( 25 MaIR Gvalkadin(c) R, R dayidRSxyalkylependently hydrogen or Cy.
alkyl or (if) either R® and Rfor Rfand R® together are C;.; alkylene and the remaining of
R, R® and R is hydrogen of Cy.5 alkyl,

(jagroup B
X

Y (B)
(CH),

wherein n is an integer from 1 to 4 and X is hydroxyl or amino,
(k) (CH2),S0,(C,.3 alkyl) wherein n is an integer from 2 to 5,
(I) NR°RY,

or R* and R® together with the nitrogen atom to which they are attached form a
pyrrolidine, piperidine or azepine ring said pyrrolidine, piperidine or azepine ring
optionally substituted with 1 to 3 groups independently selected from hydroxy, amino,
C\.; alkylamine or C, ; dialkylamine, carboxyl, halogen and C,.; alkyl;

or,R*and RP together are (CEng)le"(CI-I;;)n where m and n are both at least one
and m+n is 3 to 5; or R? and R® together with the nitrogen atom to which they are
attached form a pyrrolidine or a piperidine ring substituted with a carboxylic acid;
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WO 2007/045572 PCT/EP2006/067190 -71- (d) C1.-6 carboxyalkyl, (e)

(alkylene) NRRd, (f) S02-Cl_6 alkyl, and (g) pyridinyl methyl, 5 (h)

heteroc cl%/lalkyl wherein said heterocyclyl is a group Al, A2, A3, A4 or A5:
?ﬁyﬁ R 7 (O)p R7 Al A2 A3 Ad AS said heterocyclyl fotfEg06/067150

optionally substituted with 1 to 3 groups&elected from the group

consisting of C1.3 allcyl, halogen, or hydroxyl, (i) C(=NRe)NR{RI| wherein

(i Re,qéﬁaﬁﬁgﬁf &%ﬁh@f@%ﬁagﬁ -h@%?f&@%ﬂ o eilgr %Iﬁmyﬁgfs(?ﬁleéfﬁ?eﬁfom

Rle=anoREorsikfiapof Ry doggsthendifd-CoksLatiyRé meddtidebetrenvaihithg pitrogen

Fﬁﬁ)rﬁl@ﬂﬁi&;ﬂﬁ%%ﬁy@@ﬁ ﬁf fhﬁh@m&mﬁl&r@p@rﬁﬁﬁ% (= Adpmner ean

is.an integer from.1 t nd X i 0 r

AFBIUBERIER S A R XIRR BRNR IR s Ry

RAJSPRP e 1 gRaRte AR E R RIS R RS o WiMER e Sres didieyiagine -

forrhaxyhyraiolicine doiperidink or RizagiRe rigtbeidpyFblitidc | Gipsridimseon and

a7 eRINGtHNRYIantnRalh sHbstitses svith 1 to 3 groups independently
selected from hydroxy, amino, 20 CI-3 alkylamine or CI-3 dialkylamine,

carbowig@!@gpp apeyft. 3 alkyl; or, Re and Rb together are
(CH2)mX'(CH2)a where m and n are both at least one and m+nis 3 to 5;

or Ra 3%5&@?%@% tggq‘%t’rogen atom to which they are attached

form a pyrrolidifie or a piperidine ring substituted with a carboxylic acid;

WO 2007/045572 PCT/EP /067190 -72 One of R or Rd is hydrogen
or Cl-%ﬂéﬁ?yllné%ﬁg% t § gt%‘é?%g‘glg%%?d is selected from the group

consistigg of @% rogen anda%fé%aﬁltlkxll, or R and Rd together with the

nitrogé’n atom tow C%C%?Pety ard attached form a pyrrolidine, piperidine or

azepine ring said pyrrolidine, piperyidine or azepine ring optionally
substittited ‘i“[%%cé}féfﬁb%tg Hatm 5,

wherein:
R!is Br, Clor methyl;
R? is hydrogen or fluorine

R? is phenyl substituted with one to three substituents independently selected from

the group consisting of CHE2, Cl or cyano;
R* is hydrogen;
R’ is hydrogen, methy! or Cl;

X is OH, NH;, -NH(CH;),N(CHjs)., -NHCHCH3CH2N(CH3)2,
-NHC({CH;},CH:NH;, -NHCHC(CH3)2NH,, -NHCH;CH;N(CHs)z, -NH{CH;),OH,
-NHCH,CHCH-OH, ~-NHCCH3(CH>OH),, -NHCHCHOHCH:OH,

-NHCH,CH;N(CH,CH;0OH),, -NHNHNH,, -NHNHNHCH;, -NHNHNH(CHs),,
M i M -Fi\j/\ -
T e - | M | HH T ).'ﬁ\ ‘N’\/
-NHSO,CH., -NHCH,CH,S0,CH,, %, ', \t””, Lo / R 70 ,
'xn\ H
Mo ‘ B SRy H T \ M ;’n\/\u/\ PN
- ‘//\‘3 '/._N\/'\N\:-\j O;F # \/\QH e [ Ty Ly, Ky

¥ k] * 3 ?



5 independently selected from hydroxy, amino, CI-3 alkylamine or CI-3
dialkylamine, carboxyl, halogen and CI-3 alkyl; or R and Rd together are
(CH2)mXI(CHz)n where m and n are both at least one and m+n is 3 to 5.

WREETE@)p or NR6; p is an integer from zero to two; 10 S ARATHESGEr e
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from two to six; and, pharmaceutically-a8ceptable salts thereof. 4. A
compound according to claim 3, wherein: R1 is Br, Cl or methyl; 15 R2 is

hydrageh.er flupring R: f’phényl.«sgjbst':tnijed ith. one-te-thr ’
sﬁldéfiguéiﬁy?éi,n’ éﬁéﬂdi%@electéd’ ron thpmp*{‘:@ﬁsigmj’; of GHEZ;
Ckgr.gyano; R4 is hydrogen; R5 is hydrogen, methyl or CI; 20 Xis OH,

N2, -NEROTEIERRe e SReesties SN AT 2) 2,

-NHC(CH3)2CH2NH2, -NHCH2C(CH3)2NH2, -NHCH2CH2N(CH3)2, .
-NH(CHEzormpoymicedineHmens o ttamyd i b pypch compound is
-NHCH2CHOHCH20H, -NHCH2CH2N(CH2CH20H)2, -NHNHNH?2,

-NHN & Thio - RN H NP PELNMCHP R $BobH Phenyl-
Yagetilapeid [Yoeiiz@5 AM@ 2007/045572 PCT(EP2006/067190 73 or "and
pharmaceutically acceptable salts thereof. 5. The compound according to

any ong(oflaimsrd- to(4-cwbiehscampophechisy3-Chiaie-phdnyl]-acetylamino }-3-
2- gt-lﬁ-_%\éggo-%glﬂqoromethyl-phenoxy)-Z-fIuoro-4-methyl-phenyl]- 5
acety?'amlnoa}r-%l nzoic acid, _
;—;_2-n[jé-;;g{@%%g%%gg&g&%@%%@%%%&%:H5&?&8;&@ Bvhaceiyiaming 5.
2ot hREs 8thloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino}-3

- methyl-benzoic acid, 10

4-{2-[4EPEFS-BlgBrchirehBusyarisapatieRy Fo-Audrerptidayylarshylaming -N-
H¥=dimethylamino-ethyl)-3-methyl-benzamide, ,

4-{2-[4-Chloro-3-(3-chloro-3-cyano-phenoxy)-2-fiuoro-phenyl]-acetylamino } -N-
(2-dimethylaminc-ethyl)-3-methyl-benzamide; compound with trifiuore-acetic acid,

2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-N-[2-methyl-4-(4-
methyl-piperazine-1-carbonyl)-phenyl]-acetamide; compound with trifluoro-acetic acid,

2w[4-Chloro—3—(S-Chloro—S—cyano—phenoxy)—2—ﬂ1_10ro—phenyl]—N-{4—((R)‘3whydroxy—
pyrrolidine- 1 -carbonyl)- 2-methyl-phenyl]-acetamide,

4-{2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-N-
(2-hydroxy-ethyl)-3-methyl-benzamide,

4-{2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino } - 3-
methyl-N-(4-methyl-piperazin-1-yl)-benzamide; compound with trifluoro-acetic acid,

4-{2-{4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl}-acetylamino } -N-
((R)-2-hydroxy-propyl)-3-methyl-benzamide,

2-14-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-N-[4-(4-hydroxy-
piperidine-1-carbonyl)-2-methyl-phenyl]-acetamide,

2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl}-N-[2-methyl-4-
(morpholine-4-carbonyl)-phenyll-acetamide,



(2-dimethylamino-ethyl)-3-methyl-benzamide,
4-(2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino
}-N (2-dimethylamino-ethyl)-3-methyl-benzamide; compound with

WEIRMS A2 tiC acid, PCT/EP2006/067190
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2-[4-Chloro-3-(3-chloro-5-cyano-phencexij-2-fluoro-phenyl]-N-[2-methyl-4-(
4- 15 methyl-piperazine-I-carbonyl)-phenyl]-acetamide; compound with
trifluorbidc '&3@;@;3—(3—chioro~5~cyano—phenoxy)-2—ﬁuoro—pheny1]wacetylammo}—3-
G hionp3d(3-tlatedbcyemaiphiencoxyp@afid orshphifivpheMdei¢(R)B3-hyd
roxy- pyrrolidine- I-carbonyl)-2-methyl-phenyl]-acetamide, 4-{
2-[4-Chlorg43cfdoeblorg-artyanspheneghedoiyp b inhesyibasehdeminmiah-3-
gﬁ%ﬁ%ﬂ@%ﬁ%%%&[ﬁﬁ?@kﬁ?ﬂmgﬁm@ conépound with trifluoro-acetic acid,

-(3-chlaoro-5-tyano-phenoxy)-2-fluoro-phenyl]-acetylamino

}-3- methyl-N-(d-methy-piperazin-1-yl)- lide: colr WAL 1 ino 3.
i quor%— ég%céﬁalgfarggégﬁl@om—g—cyar%)pggw@%ugpm%ﬁpﬂ X\@é@l 0}-3
ot IS rBY S 48-EnTbPE B DR o KGR S S I hEH PR Rt AR §

-N- ((R)-2-hydroxy-propyl)-3-methyl-benzamide, ‘
2-[4-ChibtdBhiRtSrot S gEns-preAdRFRoMGrE e msNL At Hyipg -N-
YRS hipetigittedHdsihidoyd)a2-tetiytiptieByljeicdtaenideyide,
2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-N-[2-methyl-4
(morpholingsBeatboznph-phenyllifcetanmits] PHen2070a5& 62phenyl]-

Za%g % nﬁ?gﬁéo-ﬁl%ﬁ%@—bézéoic acid,

Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino

F3- mathyh s SN RRARTHAR MRRYD Hbro-phenyil-
4§€2§{’@@H%}’6§3C?(3‘ﬁ6?ﬁ3¥¥}%@%ﬁ@ﬂﬁéFFB?WQ%?B}EFIEnyI]-acetyIamino
}-3 methyl-N-(2-p rroIidin-l-yl-eth¥lll)-benzamide; compound with
trifluoré-aakxe- J&[g—chloro—}(?)—c oro-3-cyano-phenoxy)-2-finoro-phenyl}-

42 Aafhloy b Bichitip-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino
}-3- methyl-N-pyridin-3-ylmethyl-benzamide; compound with
trifluor@-aEgtiacarieh- 3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl] -acetylamino }-N-
442~ -3:43:8N1010:8-0YaNg-phapoxy)-2-fluoro-phenyl]-acetylamino
}-7%7%%( é@%ﬁ glééfagﬁj i :

[ 1,3 ] dioxolan-4-ylmethyl)-3-methyl-benzamide,
4-{2-[44 0-3-(3-cyanp-o-difuoremethyl-phe -25Thgro-RN 10
acetyléﬁé.,ﬁ%ﬁﬁéfﬁ%ﬂéﬁaéé%%%é’?%-?“m DRSS AR
2 A BRI BB e R R SRS R BHERIIRyY ) -2-fluoro-pheny]-
acetylamino }-N-(2-dimethylamino-ethyl)-3-methyl-benzamide _
3-Chloflol2-k lFélOélﬂ%@MMWWE%%%&W?HW%?@W%PW}‘3'
acetysinbnopbenikbic acid, 15
4-{2-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino

FN- (243 difaydroxy-proptie 2o rhetilobsra@miple; fluoro-phenyl}-acetylamino }- 3-

methyl-N-(2-methylamino-ethyl)-benzamide,

4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino } -N-
[2-(1,1-dioxo- IA6-thiomorpholin-4-yl)-ethyl]-3-methyl-benzamide,

4-{2-{4-Bromo-3-(3-chloro-5-cyano-phenoxy}-2-fluoro-phenyl]-acetylamino }-N-
[2-(4-hydroxy-piperidin- 1-yl)-ethyl]-3-methyl-benzamide,

4-{2-[4-Bromo-3-{3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-N-
(2-dimethylamine- 1-methyl-ethyl)-3-methyl-benzamide,



WO 0G@4REthyl-benzoic acid,
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3-Chloro-4-{2-[4-chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]

acetylamino }-N-(2-dimethylamino-ethyl)-benzamide,

4-{2-[4-Bromo-3-(3-chIoro-5-cyano-phenoxy)-2-f|uoro-phen¥!kacet lamino
T/EP2006/067190

4-{2-[4-Chloro-3-(3-chloro-5-cyan-phenoky)-2-fluoro-phenyl]-acetylamino}-

3- methyl-N-(2- meth Iamlno -ethyl)-benzamide, 4- {

2-[4- ki ERS T %@ﬂd&ﬁ%ﬁa&gﬁ%ﬁpﬁn&&?ﬁmﬁm} -3
metmmadlgmmna-mmmwmmemm) ethyl]-3-methyl-benzamide, 25
4-{
2-[4-BIoypo43p36H/8+1G-o1tyans-phasghidnaxiudrthphenylsatetytaphingno } - 3-
}“1%44 %ﬁﬁf&qﬁ% gﬁeg%q aghy@-gégﬁ]rﬁa@ethyl -benzamide, 4-{

romo-3-(3-chloro-5-cyan-phenoxy)-2-fluoro-phenyl]-acetylamino }-N-

(2- d';gi%gg}g%o l mﬁth{dze yhng:methyRenzamide, W0y A4ac42

PCT
Rhamplbietaaniehotes Ry AT Exy)-2-fluoro-phenyl]-acetylamino

}-3- niethyl-N-(2-pyrrolidin- I-yl-ethyl)-benzamide, 4- {
2-[4-BohAd S BERIS G- ST Eh ARSI & %%Hﬁi‘%@’élﬁ&?fﬁ%“}“éﬂ -3-

metihyl-N-(2-penphotin-4-yhethidrenddenide, 5
N-(2-Amino-ethyl)-4-{2-[4-chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro

pheny}-{acetHasrinG Y 3:ineihi-banzashitdex${2- fluoro-phenyl}-acetylamino }-3-

éhﬁ)ﬁqm SRaghlore-Bsgyansphenoxy)-2-fluoro-phenyll-acetylanino }-3-
-piperazin- 1 -yl-ethyl)-benzamide, 4-{

2-[4- Bép%ggf% fgl%ria% %enzaﬁ%@%&‘%@ -RRS Y aca YRR }-3-

10 meth pyrr idin-

40018- bsign &F Wal??&i?ﬁ@ﬁﬁxy) 2-fluoro-phenyl]-acetylamino
}-3- chloro N- (2 pyrrolldln 1-yl-ethyl)-benzamide, 4- {

2-[4- BfbM@l%soeva%&semﬂao?&amr%%ﬂos@snzw&élbﬁ%rﬁhwﬂ
asefylamine}-3-«iiloreMNNI B pyviddidii-1iyddetiyDebemzdnide, 15
4-{2-[4-Bromo-3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-phenyl]-

acetylamw}mgtby@%fﬁrmmﬁdinrdﬁwrmmebemyﬁﬁnfEeIMenyll—
a%é@a%qﬁ%?i gwmmﬁtb TRASAPKYAINRro-phenyl]-

acetylamino'} -N-(( 2 hy roxy-propyl)-3 -methyl-benzamide,

B b ﬂ%é?éirﬁ%%@?zﬁme L AR iy
zatﬁ%%%ﬁwé% (hior W%@W%%ﬁe} it cﬁ%‘iﬁ'ﬂ@f?ﬁﬂ] N-(2-chloro-4-

2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-N-(4-
methanesulfonylaminocarbonyl-2-methyl-phenyl)-acetamide,

2-[4-Bromo-3-(3-chloro-3-cyano-phenoxy)-2-fluoro-phenyl]-N-(2-chloro-4-

guanidinocarbonyl-phenyl)-acetamide,

2-14-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-N-(2-chloro-4-

guanidinocarbony!-phenyl)-acetamide; trifluoroacetic acid salt,

N-(2-Amino-2-methyl-propyl)-4-{2-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-
fluoro-phenyl]-acetylamino }-3-chloro-benzamide,

4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino}-3-
chloro-N-{2-(4,4-difluoro-piperidin-1-yl}-ethyl]-benzamide; hydrochloride salt,



guanidinocarbonyl-phenyl)-acetamide,
2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-N-(2-chloro-4-
guanidinocarbonyl-phenyl)-acetamide; trifluoroacetic acid salt, 25

WR%@-’WﬁW&-Z-methyl-propyI)-4-{2-[4-bromo-3-(3-chIoro-5-cf£%$ﬁ@ﬁ6’§%gﬂ
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-2- fluoro-phenyl]-acetylamino}-3-chloresenzamide,
4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phen IJ-acetyIamino
1-3 chi¥rt2NB=(2- hvérrumabsiyamine ey B myiRd&rrmpge:(3-chldro-5-cyano-
hraraclyielidaaaty M ROGTI0ARNE P- RCIIMERBOOBIOBIEL0 -76
N-{2-[Bis-(2-hydroxy-ethyl)-amino]-ethyl}-4-{2-[4-bromo-3-(3-chloro-5-cyan
0- phenpxyk-BflussB pRenylasayianifehdxehD:bengamnidieacetylamino }-3-
4-42-[4-Broma-3- 0+5- 0= ] =2-flilloro-phenyl]-acetylamino

! %?ghﬁo%‘%&ﬁ%ﬁ T _n%ﬂ?pe%ﬁa?géﬁaﬁ&l,

imethylamino-1-me ethyl)-benzamide, 5
4-{2-[4-

Oas 3L SNy a 2-fluoro- - amino }-3-
fluoro-%ig}#%%é%é&%&i rc]:o ﬁ@@?aﬁ@%ﬂ%&y) 2-fluoro-phenyl}-acetyl }-3
cﬂ&@-ﬁ:éirwrw%mj-231’;9%%%7@986?1%%@,
2-[4-Bromo-3-(3-chIoro-5-cyano-phenoxy)-2-f|uoro-phenyl]l-N-[2-chIoro-4-g .
N'- met-FiBgemAidneehltony s BRempaestatritgro-phenyll-N-{2-chloro-4-(N-
Anf2 - BranmdiR(2iehighosbecydnogirmnioxy)-2-fluoro-phenyl]-acetylamino
}-3 10 chloro-N-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-benzamide,
2-[4-Broma-BHa-eRlgressckisen-Poenoxyhdiuord-phenybhbi{Z-atdoynmifd) -3-
B '109'&'1}?.&*12/1:3&9%1%99%%&?&%9:@Q@.ryﬂy-acﬁéﬁ-m%e4- {

2-[4-Bromo-3-(3-chloro- cyano-phenoxy)-2-f|uoro-ph’enyl] -acetylamino

}-3- chlore-N-[2-((R)=2.2:dimethyl-pyrralidin=L-yh- A- N
o e e ety g
}-‘é‘fBﬁ’r%Ybgqa(ﬂdiﬂ‘é‘fﬁﬁh%ﬁﬂé‘ﬁ)éﬁ?ﬂliﬂ?%@ﬁ%ide; trifluoro-acetic acid salt,
N-(2-Amino-1,1-dimethyl-ethyl)-4-{2-[4-bromo-3-(3-chloro-5-cyano-phenox
y)-2- flﬁdr%lﬁrﬁﬁwﬁtégﬁﬁ}ﬁﬁﬁé}934%%1%1’8éﬁ}z3rﬂ?&§9m% SRR 13-
defloro-N-[2-((R)-2,5-dimethyl-pyrrolidin-1-yl)-ethyl}-benzamide,
2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino

}-3- 204chioreBihoriethydhmralidians-yhehergapaftieyro-phenyl]-acetylamino }-3-
AR R m@%—l@:ﬁeQ{&?z&gﬁ%ﬂﬁﬁ@éﬁaﬁﬁ&@%&@m& @agetylamino

}-3 chloro-N-(1-hydroxymethyl-cyclopropyl)-benzamide, 4- {
}?_gf‘-Bfﬁ%ﬁa&%&*ﬂ',?rea%é%ﬁrg%%%wk%ﬂ%%Q%y&as%c_s%memxy)-z-
clBRPERN YRS PR e R ER G T RGeS BN zamide,

25 4+ :
2-[4-Bréntib4-B3oeptodd BeEjatmor sHarR it tolyREhpheaxbpramlagino -3
}-3nlohdaro: Ne(2embthardslatf Sryl-étnridazaride,

4-{2-[4-Bromo-3-(3-chloro-3-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-3-
chloro-N-(1-hydroxymethyl-cyclopropyl}-benzamide,

4-{2-[4-Bromo-3-(3-chloro-3-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-3-
chloro-N-(3-methyl-1,1-dioxo-tetrahydro- 1A6-thiophen-3-yl)-benzamide,

4-{2-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino }-3-
chloro-N-(2-methanesulfonyl-ethyl)-benzamide,

4-{2-[4-Brome-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetylamino } - 3-
chloro-N-((38,48)-4-hydroxy-1,1-dioxo-tetrahydro- 1x6-thiophen-3-yl)-benzamide,



4-{
Wg{@gﬁgm -3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl| EEBH2 e 190
33

7
chloro-N-((3S,4S)-4-hydroxy-1,1- dioxo- tetrahydro IX6-thiophen-3-yl)-benz
amide, ?4@9%9%5@7&1P@T§%§?§QQ§}'@§3§§9@ fﬁlﬁrouphenyi} -acetylamino }-3-

4 2-[4-Broma-3- n Horo- g&genyl] acetyiamino}- -
T’o%- -(flP 03?8%%{3: gﬁwgﬁﬁlé%% y nzamide,

4 (2 [4-Bromo-3-(3-chloro-5- cyan hen n cet NOY}-~_

3 chictol ML BT VIR LBt st STy ey e

NHleAnNa(mMetimdioycioprogin)édyl)- benzamlde

(2-[4-bromo-3-(3-chloro-5-cyan-phenoxy)

fluorophenythscetyainincpBahbird- tharizamide: Hrifudlosrdticy et sy’

Oﬁlfloro henyl acetvlammog 3-chloro- benzarmde,. trifluoroacetic acid salt, , of
(2-[4-B omo (3-chloro-5-cyan-phenoxy)-2-fiuoro-phenyl]-acetylamino

}-3- chlorg cﬁiﬁf d@O@/ éﬁh&l@f@%%tmedomﬁmyhsm;@mmmgmﬁm} 3

The com one of clai fqr s a medicament. 7.
UGBSt e(CMB%" Bf’%ﬂ?y%ﬂ%%? alms Hgﬁr)apfhe magnufacture of a
medlcament for treating an HIV infection, o greventlng an HIV mfectlon
or treafinfP TP oY EREE Wpﬁg?ﬁﬁ‘&%}lf% FRbRSBBSRIBIS LGS iging a

therapeutically effective quantity of a compound according to claim 1

admixeid Vistio b eepsn paRD At ety BXEPIEHEBE diltiertr S ATHIIATHIE Sfikal
ComRBRsition agoersling fa BENE-tupits arge drnethia gramtii¥ntottdisaasesting
mgﬂ%ggﬁdne human immunodeficiency virus (HIV).

8. A pharmaceutical composition comprising a therapeutically effective quantity of
a compound according to claim 1 admixed with at least one carrier, excipient or diluent.

9. A pharmaceutical composition according to claim 8 for its use in the treatment of

diseases mediated by the human immunodeficiency virus (HIV).



